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Abstract

This system estimates water level in Chindwinn
River with seasonal movement in time series. This
system uses seasonal movement approach. Time-
Series is a set of observations generated sequentially
in time. This system uses Seasonal movements to
calculate monthly data. This system use moving
average to get Seasonal index. This system uses
trend analysis to forecast water level. Water level is
forecasted by using least square method’s linear and
Quadratic equation. This system gets minimum error
by using mean square error method. It is being
implemented using c#.

1. Introduction

A time series is a series of values of a variable at
successive points in time or for successive intervals
of time. The reason for analyzing a time series is
that the past behavior of a time may tell the
investigator something about the future and hence
forecasts can be made.

Time series is a sequence of observations which
are based on time factor. The value assumed by the
variable at time t may or may not embody an
element of random variation. Events such as:
accidents, arrivals of cars at traffic lights, out breaks
of epidemics, etc. may happen form time to time in a
certain area and thus over a period constitute a series
of events.

The use at time t of available observations from a
time series to forecast it value at some future time
t+1 (1 is lead time) can provide abase for

(@) economic and business planning

(b) production planning

(c) inventory and production control

(d) control and optimization of
industrial process.

The study of process dynamics is made

(@) To achieve better control of existing
plants and

(b) To improve the design of new
plants.

In particular several methods have been proposed
for estimating the transfer function of plant units
from process records consisting of an input time
series X  and an output time series y +.

Time series concerns a complex moving through
time and observed at specified interval. In physical
science and social sciences time series analysis has
to be carried out in order to understand the
underlying phenomena, with respect to time and
then to forecast a head of the two approaches.
Frequency domain approach has been mostly used in
physical science whereas time domain approach
plays a prominent role in social science especially in
economic.

Sometimes the trend and cyclical components
are considered together and then as given in Kendall
(1976) and Kendall, Stuart and Ord (1983), the two
models are,

Yt:mt‘l'st‘l'et (11)
Which is the additive model.
Yt:mtstet (12)

Which is the multiplicative model. They also

give
Y t = mSy + Sot + € (13)

Which is the mixed model. In these models, y +is

the time series,
m ¢ is the smooth component (trend and short term
oscillation) of the time series, s 1, sat and syt are the
seasonal components and et is the error term. The
mixed model is of additive multiplicative type in
which the components add and multiply.

Many time series have an important seasonal
component and for such series it is important to be
able to separate out the seasonal and trend
components so that the overall “deseasonalized”
trend can be discerned and the magnitude and
pattern of seasonal variations better understood. It is
important to know whether a falling value or rising
value of a time series indicates the real change in the
long term movement or whether it is just a
temporary change due to seasons.

In other words the seasonal effects in a time
series need to be examined. There are different
reasons for wanting to examine seasonal effect.
Some of the reasons given by Kendall (1976) are

(&) To compare the variable under study at

different points of the year. In order to
know the intra-year variation and to take
action correspondingly.

(b) To remove seasonal effects from the series
in order to study its other constituents
uncontaminated by the seasonal element and



(c) To adjust the time series for seasonal
effects.

2. Related work

A time series is a series of values of a variable at
successive points in time or for successive intervals
of time. The reason for analyzing a time series is
that the past behavior of a time series may tell the
investigator something about the future and hence
forecasts can be made. [1] Characteristic movements
of time series may be classified into four main types
often called components of a time series. [1]
Seasonal variation of a time series shows the within
year variation of the series that repeat in a similar
fashion year after year. It can only be seen in daily,
weekly, monthly or quarterly data and not in yearly
data. [6]. Seasonality is one of the most pervasive
phenomena of economic life. Seasonality means a
tendency to repeat a pattern of behavior over a
seasonal period, generally one year. [2]

3. Theorybackground

A time series is a series of values of a variable at
successive points in time or for successive intervals
of time. In the classical approach to time series, the
analysis usually begins by decomposing the time
series into four components: trend, cycle, seasonal
and irregular components. the two basic models
usually used for analyzing a time series are

Yi=T{+C+S+R; (21)

Which is called the additive model and

Yi=T:CtStR¢ (2.2)

This is called the multiplicative model.

In these models, Y is the time series, T is the trend
component, C ¢ is the cyclical component, St is the
seasonal component and R : is the random
component or the irregular component.

3.1 Classification of time series
Movements

Characteristic movements of time series may be
classified into four main types often called
components of a time series:

1. Long-term or secular movements

2. Cyclical movements or cyclical variations
3. Seasonal movements or seasonal variations
4. lrregular or random movements

3.1.1 Seasonal movements of seasonal
Variations

It refers to the identical, or almost identical, patterns
which a time series appears to follow during
corresponding months of successive years. Such
movements are due to recurring events which take
place annually, as for instance the sudden increase
of department store sales before Christmas.
Although seasonal movements in general refer to
annual periodicity in business or economic theory,
the ideas involved can be extended to include
periodicity in business or economic theory, the ideas
involved periodicity over any interval of time such
as daily, hourly, weekly, etc., depending on the type
of data available.

The seasonal variation represents a type of
periodic movement, where the period is not longer
than one year. A lot of business activity in
influenced by changing seasons of the year. Seasonal
fluctuations are patterns that reoccur regularly
during the year. Since seasonal fluctuations occur
within the year, annual data will not capture or
reflect seasonal changes, quarterly, monthly or

weekly data.

3.2 Types of seasonal variation

Seasonal variation of a time series shows the
within year variation of the series that repeat in a
similar fashion year after year. It can only be seen in
daily, weekly, monthly or quarterly data and not in

yearly data. Types of seasonal variation are
1. Constant seasonal variation

2. Gradually changing seasonal variation,
3. Osscillating seasonal variation and

4. Abruptly changing seasonal.

3.3 Seasonality

Seasonality is one of the most pervasive
phenomena of economic life. Seasonality means a
tendency to repeat a pattern of behavior over a
seasonal period, generally one year. Large business
concerns need indices of seasonal variation for
purpose of analysis and control.

Many economic time series are available both
seasonally unadjusted and adjusted. The adjusted
series permits one to examine variations unimpaired
by seasonal movements. Many of the reported
statistical series on economic activity are published
in seasonally adjusted form. Seasonal adjustment
refers to any smoothing procedure applied to raw

data.



The objective is to obtain a good statistical
description, of the seasonal variation,

1. For use in planning,
scheduling, and so on,

2. To aid in the calculation of statistical
normal.

3. To use in elimination of the seasonal
variation from time series data so that the
trend and cycle effects may be seen
uncluttered by the seasonal influence.

production

3.4 Methods for finding seasonal indexes

There exist different methods for measuring the
seasonal variation of estimating seasonals and the
assumed models of the time series. These methods
are

1. Average percentage method

2. The percentage trend or ratio to trend
method

3. Ratio to moving average method

4. Lind relatives method

3.4.1 Ration to moving average method

In this method a 12 month moving average is
computed. Results obtained between successive
months instead of in the middle of the month as for
the original data. This method computes a 2 month
moving average of this 12 month moving average.
The result is called a centered 12 month moving
average.

3.5 Deasonalization (trend) of data

If the original monthly data are divided by the
corresponding seasonal index numbers, the resulting
data are said to be deseasonalized or adjusted for
seasonal variation. Such data will include trend,
cyclical and irregular movements.

3.6Estimation of trend

Estimation of trend can be achieved in several
possible ways. There are

1. The method of least square

2. The freehand method

3. The moving average method

4. The method of semi-averages

3.7The least square method

The least squares parameter estimation method is
a variation of the probability plotting methodology
in which one mathematically fits a straight line to a
set of points in an attempt to estimate the
parameters. The method of least square requires that
a straight line be fitted to a set of data points such
that the sum of the squares of the vertical deviations
from the points to the line is minimized, if the
regression is on Y, or the line be fitted to a set of
data point such that the sum of the squares of the
horizontal deviations from the points to the line is
minimized, if the regression is on X.

The linear equation is

Y i=bo+ bit +e;

6 _ nZth _(thz yt)
* n> 2 (3tf
A 1 A
b, = H(Zyt _blzt)
The quadratic equation is
ZYt =nbo + bzztz
StPY, =be >t + b >t

Y, = the observed value at time t

bo, b1= unknown constant
e = error term

3.8 Mean square error

n

Z(yt - yt )2

t=1
MSE =
n

Y { = actual value
Y = forecast value

3.9 System flow diagram

This system flow diagram, the user stores the
water level data for 8 years. And then, he/she
extracts the data to forecast the water level.
First, this system calculates trend analysis by
using these data. Finally, the result is executed
by using two methods: Linear and Quadratic
equations. This system estimate error using
minimum mean square error. This system shows
error results. In this prediction, Linear equation
has less error than Quadratic equation.



Table 2 ratio to moving average table
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Figure 1 System flow diagram

5. Result

Table 1 is forecasted actual data with linear
equation and quadratic equation.
Table 1 original table CEER
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Table 3 Forecast quadratic equation

*# Forcasting Water Level - [Quadratic Equation]
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5. Conclusion

The system forecasts Water level of Chindwinn
River with seasonal movement in time series. In this
thesis, the system uses monthly data to calculate
least square’s Linear equation and Quadratic
equation. This system calculates minimum error by
using mean square error method. In this prediction,
Linear equation has less error than Quadratic
equation.
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