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CONSTRUCTION AND FORECASTING ANALYSIS

by
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1. Introduction

Several attempts have been made to use statistical methods in explaining
the behaviour of the Economy of Sri Lanka but only a few are based on statis-
tical model building. In 1964, for the first time a United Nations group of
experts was appointed by the Economic Commission for Asia and Far East
(ECAFE, now it is known as ESCAP) to prepare a report on future economic,
conditons for selected countries in the ECAFE region.

They have formulated Econometric Models for China (Thasiwan), India,
Indonesia, The Republic of Korea, Malaysia, Pakistan, Philippines and Sri
Lanka. The models are in two forms : ECAFE Model I and Model II which
are basically the same except for one structural equation.

In estimating the Econometric models formulated for Sri Lanka, they
have used the data available for period from 1950 to 1960, and have made
forecasts upto 1980 using the model. The report was published in 1964 and
thereafter to our knowledge no such report has been published.

The main weakness in the ECAFE model lie in the structural equations
which are excessively linear to explain the complex economic pheromena.
The purpose of this study is to make another attempt to model the Economy
of Sr1 Lanka giving careful attention to the structural problems associated
with the economic activities.

2. Structure of the Model :

The present model attempts to describe the functioning of the Sri Lankan
Economy from 1963 to 1977 in terms of seven structural equations and an
identity. These equations express relationships between observed variables
and are lmear both in variables and in parameters.

The number of variables employed by the model is twenty three, of which
eight are endogeneus (ie, variables determined by the system). Thus the
system 1s complete(we have as many endogenous variables as there are equa-
tions in the system ). The remaining fifteen variables incorporate factors

which we describe as exogenous.
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With the view of making the model simple, we neglect some relationships
among variables as we. consider them unimportant in the system. We take
into account only the most important rela:ionships suggesied by the economic
theory. | |

3. The Model :
. Cp=Yi—Cy — L —Et + My

t—1
2. Ydt — LOCO + Cxl Iz + {xz.[t -+ a3M£n_t + Ul

i=0
3. I = 180 + ﬂle,t -+ /5'2 AYq + /83Rt + U,
4. My = 1 + viFt + veFa + TaAYdt + veIy + 1P + veD + U;

- i
5. Mt = 0, + 0,Fy + 8,Fo + 05 2 I, + 6,T; + &.D + U,

i~ 0
6. My = €, + &Fy + €Fy + &Ti + €D + U,
7. P =1, + v H; + v, Ya: + naPmt + 1St + Us
8. H; = k, + k;My; + kM + ksRy + k, (G—R) + U,

4. List of Variables :
4.1 Endogenous Variables :
. Y — National Income

2. Yy — Gross Domestic Product

3. 1 — Gross Domestic Investment
4. M, — Imports of Consumer Goods
5. M,, — Imports of Intermediate Goods

6. M, — Imports of Capital Goods

——

7. P — Price Level

8. H - Veloéity of Money, ciculated using the formula
' ' H = Gross DomesticProducts

‘Money Supply
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4.2 Exogenous Variables
9. C, — Private Consumpti on Expenditure
10. Cp; — Government Consumption Expenditure
11. E — Exports
12. R — Rate of Interest
13. F; — Foreign Aid

14. F,— Purchasing Power of Exports, calculated using the formula

F. = Export Price Index
Import Price Index

15. T — Terms of Trade

16. P — Population

17. D — Dummy Variables, UNP Government = 1,
SLFP Government = 0

18. P, - Price Index of Imports
19. § - Subsidies

200 M, .- Currency

21. M, - Demand Deposits

22. R, - Lending Rate of Commercial Banks and Financial
Institutions

23. (G - R) - Budgetary Deficit

5. Arrow Scheme of the Model :

The above system can be illustrated in terms of Arrow Scheme to show
the causal ordereing of the model (see fig.1). The endogenous variables are
within square and the exogenous variables are within circles. The dependent
variables of the seven structural equations are 'illustrated in the second row
(1le.Yyq, I, M, M;;, M, P and H).
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CIRCULAR FLOW DIAGRAM OF THE MODEL
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6. Statistical Estimation of the Model :

The estimates are based on fifteen annual observations covering the period
1963 - 1977. (see Table 1) The main source of data is the Department of
Census and Statistics of Sri Lanka. In some cases where they were not available

in the Department of Census and Statistics, we have used the data collected by
the Central Bank of Ceylon.

All the data we used in estimating the model has been adjusted to the 1963
Prices : so that the outcome of the model will be in 1963 constant prices.

The estimation of the parameters of the model has been carried out by the
method of Ordinary Least Squares. The estimated equations are listed below-

1. Yar=271087*%4+0.17** 3 L,+0.05%*,+0.13*M,,:R2=0.99,D.W.=2.07
(487.04)  (0.03) Z 0.46)  (0.80) ~
= O

2. I = — 667.38 +0.61 M, + 0.32AY g+ 351.70** R;; R2= 0.99,D.W.= 1.82
(464.83) (1.14) (0.22) (54.02)

3. M= — 2500.08—0.39 F +7.65 Fy—0.12AY gy +3.21 T;+0.22P,+41.47 D:
(3284.08) (0.27) (6.31)  (0.25)  (8.21) = (0.22)
R2=0.98, D.W=3.29

t

4. M, =474.60—0.02 F,;,— 2.12 F,, +0.001 in +0.54 T,+105.16 D,
(375.92) (0.09) (2.18) (0.01) (2.03)  (47.72)
. =" R2=0,99, D.W=1.49

5. M,;4=44.31+0.006 F,,—0.78 F,4+2.21 T—1547D; R2= 0.97,
(84.44) (0.04)  (1.60) (1.13) (32.80) D.W=1.96.

6. p=40.0546.75 H; + 0.006** Y4;—0.02 P, —0.01 S;; R*=0.99,

i

(33.10) (5.98)  (0.001) 0.08)  (0.01) DW=1.44
7. Hi=5.30%*+0.0002 My;—0.002* M, + 0.15%* R,;—0.00015 (G—R); ;
(0.34) (0.0007)  (0.0008) (0.05) (0.0002)

R?=0.99, D.W=1.36-
Note : **1ndicates the 1/ level of significance

* indicates the 5%, level of significance

Below each estimated parameter within parentheses, 1s the standard error
of the estimate which gives us a measure of statistical reliability. Each sto-
chastic equation is assumed to have a set of mutually independent disturbances.
The statistic D.W. for each estimated equation is designed to show the pre-
sence or absence of serial correlation in the disturbaces for each equation
and thus provide an indicator of the degree of fulfilment of the above assumption
about the disturbances. The R? 1s a measure of the proportion of the variance
of the dependent variable which on the average was explained by the explana-
tory variables in the sample period. This can be used to judge the goodness
of fit of the equations.
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7. Discussion of the Estimates :

The evaluation of statistical findings i1s carried out under two criteria
Firstly, we examine the consistency of the estimates with a priori expectation
based on accepted Economic Theory. Consistency in this sense is taken to refer
both to the sign and magnitude of the paramater estimates.Secondly, we consider
the ability of the estimates to satisfy certain statistical ceriteria. Here we rely
on the statistical measures namely coefficient of determination, the Durbin.
Watson statistic and the t-ratio. The coefficient of determination measures
the goodness of fit of the estimated equations, the D. W. statistic measured
the presence or absence of serial correlation of the disturbances of the structural
equations and t-ratio measures the significance of the variables.

The proportion of the variation ot the dependent variables explained by
the model is very good in almost all the cases. This of course does not provide
us with a proof that the specification of the model is the proper one. It 1s
however a desired property of estimates which are to be used for predictive
purposes. The estimated parameters of the equations (1), (2) and (6) turned
out to have the expected sign. As far as their magnitude is concerned (except
the equation (1) ), in view of the sizes ot the sampling emrors little can be said
about the true value of the parameters. Equation (1) satisfy all the criteria
we used to judge the goodness of the  quations. On the average little can be
said about the reliability of the equations (3), (4), (5) and (7). The computed
values of D. W, statistic suggest, except in equations (1) and (2), the presence
of first order positive autocorrelation in equations (4), (5), (6) and (7).
Nothing can be said about the serial correlation of the equation (3).

Given the limited number of otservations and even more limited variety
and quality of data the scope for more ambitious work is limited. But this
model can be used as a guideline for more sophisticated and useful models
once we are better equ'pped with intormation.

8. Forecasting :

The main aim of this section is to use the model to make forecasts for the
period from 1978 to 1990. At this point our first attempt is to find forecast
values for all exogenous variables. For this purpose we use the following
equation, assuming that all exogenous variables have ar exponentral growth
as suggested by past data.

ie. Y = aft
where f = (1-+r1), r is the rate of growth.

Using the data of the observation period (1963 - 1977) and the above equa-
tion we have obtained the forecast values of exogenous variables as given 1n
Table 11. The data in Table 11 are then used in order to obtarn the forecast
values of the endogenous variables for the period 1978 to 1990 and are given
in Table III. |
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8. 1 Summary of Forecasting Analysis

According to the past experience, a major development problem that
Sr1 Lanka has faced is the scarcity of capital goods end intermediate goods
for investment. Therefore most of the capital goods and mtermediate goods
have to be imported. In constructing our GDP function, we consider that
the GDP is not only a function of previous investment and current year invest-
ment but also of import of intermediate goods. The estimates of this function
give very significant results confirming the above facts.

According to the forecast values the GDP 1n 1990 should be 739 higher
than the GDP 1n 1978. It shows a 5.5% average annual growth rate for the

period from 1978 to 1990 (see table IV).

TABLE 1V.
Average Annual Growth Rates in the period 1978 - 1990.
Gross Domestic Product (G.D.P.) 5.59% Velocity of Circulation of Money 139
Investment 2.4% Purchasing Power of Export 4.5 %,
Import of Consumer Goods 4.5, Import Price Index 13%
Import of Intermediate Goods 4.5% Foreign Aid 187,
Import of Capital Goods . 3% Currency (Mi1) 8%
General Price Level 10% Demand Deposits (M2) 109%
GROWTH OF GDP IN THE FORECASTED
PERIOD
Rs. Millien

;s,mo (1963 Constant Prices )

14,000

13,000 —

" 12.000 A

11,000 ° v

10,000 /"

9,000 /

8,000
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As illustrated in Fig. 1T this high increase of GDP may be the result of
2.49%, average annual growth of investment (see Fig. III)

GROWTH OF INVESTMENT IN THE FORECASTED PERIOD
(1963 Censtant Prices)

Re. Millioa

6.000
5,000
4,000
3,000
2,000

” r’

0

According to our findings of the study countries the derendency on
imports should decline-in future. The value of total imports will decrease
from Rs. 7918 million 1 1978 (in 1963 constant prices) to Rs. 4552 million in
1990 (see table III). This 1s mainly due to the declining tendency of imports
of consumer goods (see Fig. IV).

Both curves in Fig. IV show a 4.5 % average annual decline throughout
the forecast period.

11
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GROWTH OF IMPORTS IN THE FORECASTED PERIOD

{ 1963 Constant Prices )

Rs; Milion

3,000

- 11N

7 000

"

6,000

5,000

— All Imports

—~=-~ Consumer Goods Imports

Fig. IV,

But this will not improve the balance of payment situation, as the growth
rate of purchasing power will decline annually in future. The import price
index too will increase by 139 annually. The forecast values indicate 10

average annual growth of the general price level throughout the forecast period
(see Fig. V).

This may be partly a result of increasing currency (M;) and demand depo-
sits (M) by 89/ and 109, respectively (see Table I V).

12
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GENERAL PRICE LEVEL

Fig V.

9. Concluding Remarks

In this exercise an attempt has been made to construct a simple Econo-
mefric Model in respect of the Economy of Sri Lanka. We have done this
in three steps. The formulation of mathematical relationships to structure
the economy of Sr1 Lanka, derivation of <tatistical results through that model

with the aid of mformation collected by us and prediction of the behaviour
of the economy i1n the future

Although we have attempted to construct an improved model than
which is now available, our model also has its own limitations as some of the

variables that influence the movement of the economy have not been considered
due to the lack of data |

13
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Econometric models of this nature can be used both for the analysis and
understanding the structure of the economy of the observation period and for
studying the behaviour of the economy for the future. In order to test the
validity of the model the forecasting power of the model is also very important,
because obtaining reliable forecasts is one of the main objectives of construc-
ting this type of a model. The forecasted values suggest that the economy

may have the following trends:

l. A continuous upward trend in the Gross Domestic Product with-
out major fluctuations.

2. The investments would increase with some fluctuations.

3. A agraduél fall in the import of consumer goods causing also
~afall m total immports (may be a result of increased local

production of consumer goods).

4. The general price level will increase with minor fluctuations
towards end of the forecast period. (1978 to 1990).
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