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Measure the General non-linear trend
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2) Exponential Equation ) Aaladl)

It is sometimes called the semi-logarithmic equation. The general exponential
trend is defined as the general trend in which the value of the phenomenon (y) does
not increase by a fixed absolute amount for each year, but rather by fixed percentages
for each year. In other words, when the dependent variable (y) changes at a certain rate,
that is according to a certain geometric sequence. The exponential equation takes the
following form:

yi = abt

Where:

y;: represents the value of the phenomenon at time i.
a, b : are constants.
t: represents the independent variable.
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The exponential equation above can be converted to a linear equation which is more
useful than putting it in exponential form after entering the logarithm on it as follows:

log(y;) = log(a) + t log(b) e (%)

In the above equation, the variable (t) is still a sequence and has not been
transformed into (log(t)). That is why this function is called the semilogarithmic
function. To estimate the exponential equation in its linear form, (log(b), log(a)) must
be estimated. This leads us to forming the necessary natural equations.

By multiplying equation (*) by > we get:

> log(y:)) =nlog(a) + log(b) Dt .. (1)

By multiplying equation (*) by ). t; we get:
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> tilog(y:) =log(a) X ti+ log(b) > t? .. (2)

By substituting in the two equations and solving them simultaneously, we find the value
of each of (log(b), log(a)) and from there we find (a, b) and substitute them in the
exponential equation where the value of (a, b) is found by taking the corresponding

number (10 for each of (log(b), log(a)).
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The arithmetic operations can also be simplified in finding the values of (a, b) by
moving the origin point with respect to time to its value from the intermediate values,
then:

2. log(y)) = nlog(a) + log(b) (0)

log(a) = % .(3)

2. tilog(y:) = log(a) (0) + log(b) Xt}

X tilog(yy)

o (4

log(b) =

Example: The following data represents the sales of a company. The required
equation is to find the exponential curve equation (semi-logarithmic equation) and
forecast sales for the year 1990.

Years Sales t t2 Log(y) t log(y)

1985 1 -2 4 0 0

1986 3 -1 1 0477 -0.477

1987 6 0 0 0.778 0

1988 14 1 1 1.146 1.146

1989 41 2 4 1.613 3.226

Sum| Syi=65 | St;=0 | 2t2=10| S iog(y)=4.014 | Y tilog(y;) = 3.895
i=1 i=1 i=1 i=1
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yi = abt

log(y;) = log(a) + t log(b)
dlog(y) 4.014

log(a) = = 0.8028
n 5
tilo ; 3.895
log(h) = = 1080 _ — 0.3895
> 2 10

log(y;) = 0.8028 + t (0.3895)
a=6.35 b=2.45

Ji = (6.35)(2.45)!
Y1990 = (6.35)(2.45)% = 93.384

e Jaxi (log(b), log(a)) we JSI (10 Slasall sasll isl



