Business Statistics

Time Series




- Meaning of Time Series — THY Uit BT 3

A Time Series (s a set of statistical observations arranged in chronological
order, usually at regular intervals of time such as daily, monthly, quarterly,
or yearly.

Example:

e Sales of a company from 2020 to 2025, production of a factory for
different years, or monthly prices of a product.
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Definition — TIRHTHT

e “Time series is a set of observations recorded at successive points of time.”
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- Objectives of Time Series

The main objectives are:

e To study the past behaviour of a variable.

e To identify the trend or general direction of movement.
e To measure seasonal variations.

e To study cyclical and irregular fluctuations.

e To forecast future values.

e To assist management in planning and decision-making.

e To compare the performance of a business over different periods.
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Components of Time Series — THY 4fl & UCh

A time series generally consists of four components:
e Trend (T) — Ugfd

e Seasonal Variation (S) — AIgHT gfkada

e Cyclical Variation (C) — ThIY gfxada

o Irregular Variation (1) — 3fafld ufikadH

A commonly used multiplicative model is:

oY =T xS x C x|

e where Y = observed value.




Trend — qq&i[

Trend refers to the long-term general movement of a time series. It shows whether the variable
is generally increasing, decreasing, or remaining stable over a long period.

Example:

o If a company's sales generally increase over a period of ten years, it indicates an upward
trend.
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Types of Trend

o Upward Trend — dgdl Ugf3
e Downward Trend — 9cdl ugfd

e Constant Trend — TRIX Uqfd




Seasonal Variation — TH! gfkady

Seasonal variation refers to regular and periodic movements that occur within a year due to
seasons, festivals, customs, climate, or other recurring factors.

Examples:

e Sales of umbrellas increase during the rainy season.
e Sales of sweets increase during festivals.

e Demand for woollen clothes increases in winter.
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Cyclical Variation — Th1g R

Cyclical variation refers to long-term fluctuations around the trend that occur due to business cycles. These
movements generally extend over more than one year.

The major phases of a business cycle are:
e Prosperity

e Recession

e Depression

e Recovery
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lrregular Variation — 3ifaHd afad=

lrregular variation refers to unpredictable and non-recurring fluctuations caused by
unusual events such as wars, floods, earthquakes, pandemics, strikes, or sudden
political/economic disturbances.
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Matl«emcg&ical Models of Time Series — THT YUt &
ToTd g ATed

There are two important models:
A. Additive Model

oY =T +S +C + |

Where:

o Y = Actual value

e T = Trend

e S = Seasonal variation

o C = Cyclical variation

o | = Irreqgular variation £
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- B. Multiplicative Model

Where the symbols have the same meanings.
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Methods of Measuring Trend — L'I?{ﬁ-[ aTaq 31 faferar

Trend &1 ATYA &1 gg@ fafyar g

1. Graphic or Freehand Curve Method

o FIATH® AT Gadg& dh fafy

2. Semi-Average Method

o 33T fafy

3. Moving Average Method

o I HIY fqfy

4. Method of Least Squares

o gAdH T fafy p




Freehand Curve Method — Tadgwd deh fdfd

Under this method, the time-series data are plotted on a graph and a smooth curve is drawn by
freehand to show the general trend.

zg fafy @ guy 4t & siiws! &1 1% ux UiXfd fHar a1 g ik 39 &9 ¥ TS WY % (Smooth Curve)
HaHR AT ugfd qufs Srdt gl

Advantages

o Simple and easy.

e Easy to understand.

o Useful for preliminary analysis.

Limitations

e [t is subjective.

o Different persons may draw different curves. j

o [t does not provide a precise mathematical trend.




- Semi-Average Method — g -Aren fafy

In this method, the time series is divided into two equal parts. The
average of each part is calculated. These two averages are then plotted

and joined to obtain the trend line.

=g fofr / gag g9uft &1 < 919 4T |/ §icT 97dT g1 UdPd YT BT 3Ngd fAhTdT
STaT 81 QAT Sdl &1 9T% WX Sffed dRdb ois fear oiar 8, foad ugfa &

UTed gidl g

[mportant Point

o If the number of years is odd, the middle year's value is generally
omitted while dividing the series into two equal parts.
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- Moving Average Method — Jd AT fafd

e Moving average is a method of smoothing a time series by
calculating averages of successive groups of observations.

For example, in a 3-year moving average, averages are
calculated for successive groups of three years.

oTd HIW fAfy A FUTAR M7 arad Af¥yg 9= & Aiesl &1 3iTd

[MHTADHY JHY 4ufl | 819 dTd IUHhTdld IdR-IGTd B HH bl
STl B




Least Squares Method — <IAdd a7 faf¥

The method of least squares is a mathematical method used to determine the
trend line that provides the best fit to the observed data.

The linear trend equation is:
oY = a + bX

Where:

oY = Trend value

e a = Value of Y when X = 0O
e b = Slope or rate of change

e X = Time |
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Y =a+ bX
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e Y = Uqfd 7

e a =94 X =0 g AT Y &1 4
e b = Ufkadd &1 g3 / &9

e X = UHY
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e A

e b

XY / ZX*
AT trend equation:

Y = a + bX




