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Curve fitting ; -
Let x be an independent variable and y be a varhfle
depending on x; Here we say that y is a function of x and wrilt

| itasy ={{x). If f(x) is a known function, then for any allowab®

!

/

values x|, X,,.... X, of X. we can find the corresponding values
Y1. ¥2.--.. ¥ Oof y and thereby determine the pairs (x,, y,). (%
V2) .- (Xn. V) Which constitute a bivariate data. These pairs of

Suppose we consider the converse problem. That is suppose

we are given 1 values x,, xg.e . o _
and corresponding valu ?1‘ = xﬂ"n; a’;fiﬂdependmt variable X
LA R n

on x. Then the pairs (x,, y), " A variable y depending
in the XY'pIEHE. Gengrla]ly,‘?&‘lfé'gz]t “enn (xﬂ'?n)m usn points
find a curve that seryes as best a “S€ points, H,
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of determining a curve of best fit is called curve fitting.
P ethod generally employed for curve fitting is known as
1‘“:: thod of least squares which is explained below.

‘M of least squares
This is 2 method for finding the unknown coefficients in a

ulﬂ’cﬂmt serves as best approximation to the curve y = (f[x).
The basic ideas of this method were created by A.M. Legendire

and C.F. Gauss.
“The principle of least squares says that the sum of the

s of the error between the observed values and the
@dﬁg estimated values should be the least.”
Suppose it is desired to fit a k-th degree curve given by
k w=(1)

LJ;.'ﬂn+ﬂ1x+a2x2+ ...... + 04, X

o the given pairs of observations (x,, yy). (X3, y2) --.. (%q, Vo)
The curve has k + 1 unknown constants and hence ifn =k + 1
we get k + 1 equations on substituting the values of (x;, yj) in
equation (1). This gives unique solution to the values

ﬁﬁl aﬁﬂn _However, if n > k + 1, no unique solution is

le and we use the method of least squares.

E;' = ag+ay X +az x2 4 ...+ ai x® Dbe the estimated value
gl xtakes the value x;. But the c:}rr:ﬁpond.mg observed
f _Hence if & is the residual or error for this point,

k
~ag — a4y X — Qg X7 = eviea— Qg X

squares minimum, we have to minimise.
2

B 7 =3 (u-g0 - X=X = G XE) L0 (2)
(=)

&=y -Ye=U
" Tomake the sumof

i=l

calculus, S will have its minimum value when
as 0s as

-'-_-'01"_-0. ]

= '.; " diﬁmtjﬂl



Scatter Diagram

-

(  The existence of correlation can be shown graphically |

F

means of a scatter diagram. Statistical data relating
7 simultaneous movements (or variations) of two variables ca
J, be graphically represented-by points. One of the two variables,
- say X, is shown along the horizontal axis OX and the othe

' variableY along the vertical axis OY. All the pairs of values o {
ik and Y are now shown

Thi by points (or dots) on the graph pape

%‘: representation of bivariate data is known

as scatter ; — didlinctiss
The scatter d

lagram of these points and also the directiond
the scatter reveals the

he nature and strength of correlation betweed
the two variables, The following are some scatter diagrams
showing different types of correlation between two variables

’
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e .5 and 6 points (or dots) instead of showing any linear
thlie around a curve or form a swarm. In this case correlation

‘and we can taker = 0.

r X _
1and 2, all the points lie on a straight line. In these
eorrelation is perfect and r = +1 or - 1 according as the

Telatior 1is positive or negative. ,
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