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ENGINEERING MATHEMATICS

UNIT-3 : Statistical Techniques — |

Lec-5
Today’s Target
» KURTOSIS
» Problems based on Moments, Skewness and Kurtosis
» PYQ

» DPP
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ey c”
sarmwar cuas \/ Measure of central Tendency -

//1. Arithmetic Mean OR Mean
(i) Direct Method %

(ii) Assume Mean Method

2

(iii) Step Deviation Method
2. Median
3. Mode
4. Geometric Mean

5. Harmonic Mean

Note : 3(Median) = Mode + 2 (Mean)
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gy " Moment For frequency distribution
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SATIWAY CLASENS

Moment Individual series

Moment About Mean (i, ) Moment About Number (u’, ) Moment About Origin (v,.)
*
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Y(x —x)° 3 xx
= , _X(x—A4) V3 = —
H3 n H, = - ’ n
=4 4
X = X
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7 ) 4
\?/w Relation between . and p', \//
SATIWAY CLATIN ul — 0

pz = py — puy
3 = py — 3popy +2p7

Hy = py — 4pspy + 6pou — 3ut

KARL PEARSON’S B and y Coefficients
(i) B — Coefficients

Relation between u,. and v,

V1=?
vy =z + X°
V3 =[l3+3[12f+23

V4=[l4+4u3f+6u2f2+74

(ii) y Coefficients

Yl=+\/ﬂ_1

Y2=p-3
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. g SKEWNESS
w ¢ N
g( N ~J *Method of Moments

wnrewsn  Karl Pearson's Method

Moment coefficient of skewness (SK ;)
Karl Pearson’s coefficient of skewness (SK,)

M3

Y1= SKy =

: __ Mean—Mode ’"23
(i) SK, = ~—

Note:- We know that

Mode = 3 Median — 2 Mean ,

- . 2
Bl - l123
. __ 3(Mean—-Mode)
(ll) SKP— SD Bl S
Standard Deviation
S.D = Jvariance SKy =v1=PB1

S.D=§;
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SATIWAY CLASENS

Note:- (i) If Skp =0
Mean = Mode

Distribution is symmetrical

(ii) If Skp >0
Mean > Mode

Distribution is positively skewed

(iii) If Skp <0
Mean < Mode

Distribution is negatively skewed
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7)) KURTOSIS
N éw
wmeens  Measure of peakedness or Flatness of a Distribution | &P FoKuitic -
Me coKurtic
quf\a Koy tic
Measure of Kurtosis
B2 = %

Kurtosis of Distribution is also difined as

Y2=pB,-3

Where and u, are u, the second and fourth moment about mean of the distribution.



7))
@_/W Note :-

(i) The distribution is Leptokurticif

B> >3

yY2>0

(ii) The distribution is Mesokurtic if
B, =3
Y2=0

(iii) The distribution is Platykurtic if
p, <3

y2<0



g/v? Q.1 The fourth central moment is 48. What must be its standard deviation in order that the distribution be @

&2
o Mesokurtic. (URTU.2023) ===
— %
a\ve V) > ?,{2-
U, = 4B S
| /{/{; — L/l_g_?_ - | £
Fox Mesokuytic At vibwhon 3
BD\ — < A e
My, =
W K nows Fed >
<D =J4
P, = M |
! 7*?: | <.d =Iu
SoD = X~




g/w:“ Q.2 The first four moments of a distribution are 0, 2.5, 0.7 and 18.71. Find the coefficient of skewness and @A
& [

S—— kurtosis. (U.P.T.U.2015)
v en CO%\UM%%SMV@VWS& KUYost S
= O B
Y \/\—_SKM:UE_ Py = _ﬂﬂ_; :\%‘7;
U, =2.5 e M, (2.5)
— 0.
My | k= O F P, = R.9926
N\
M, =187 J@s)
”* B, <
SK\\/\ — Oa\-—(_—‘ O% P\O\\‘%K\)\KKL

Pos‘ime\% SKewed




@ﬂ Q.3 The first four moments of a distribution about x =4 are 1, 4, 10 and 45. Obtain the various characteristic

SATIWAY CLASEN

C\\\/CVL
A =4
Uy = |
=4
Ay, =10
My = Y5

of the distribution on the basic of the given information. Comment upon the nature of the distribution.

Moments About Mcan

S | '7/
M(Z——M;—-U,

- Y — )2_
u& = 3
\ | S
Uy = A, -3, 4, 4
RS
— 10 = RUR] A2l

:\O‘D— + =
— O

(A.K.T.U.2016, 2018)
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@Q Q.4 The first four moments about the working mean 28.5 of a distribution are 0.294, 7.144, 42.409 and 454.98. 9/&5
— Calculate the moments about the mean. Also evaluate 8, , B, and comment upon the skewness and e

kurtosis of the distribution. (A.K.T.U.2016)

Momenl About Mean Y
O\\\/@V] 0 OZ— jcar! MM: /(/1,,; —'Z’IULM: ﬂ'éMLlU,'?——%U;
B _ U = M\ — U
=22 Q ?21‘4&4 } [0 MM)L =459.1 % —hxYa.yoq xo-294
w' = 0-21Y A

> X
b 6XRIyx (r244) ~ 30249

o= Fomd | fu, = FosT0

\ N 5
b= Uaboq | g = U342 Uy =4od. 18496

B
= U U0q- 3R FIUU R D 29y F2(24)
My = 261908

u; =454, 1%




P ﬁf},
- 408.1817¢
@.og‘;tgy—
E‘;\ = %.20+0

a
SewnessS @}‘

SKM:(: J{/{&

e

SKM = 34, BN
1F. 05 %6)*

Skpq = 1422 posihvcly Skewed
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Q.5 The following table represents the heights of a batch of 100 students. Calculate Skewness and kurtosis.

Height (incm) |59 | 61 |63 |65 |67 |69 | 71|73 | 75
(A.K.T.U.2016)
No.Ofstudents | 0 | 2 | 6 |20 /40 (20| 8 | 2 | 2
Helght (inm)|No. 4 Studentz — W-6T > 3 Y
ao«) Cé({%) d=n—tF M =1 ﬁu hu B“ hu
59 ® — % — Y O O O ®
5| 2 — 6 -3 -6 | D — LYy 162
£3 6 - -2 - Y | -y | g
w €53 20 -2 — ) -20 2.0 -390 10
{1 Y0 O O O O O ®
69 20 Pl \ 20 20 2O 30
11 % Y 2 | & 2) (Y .
13 P 5 3 5 | D 5\ | 62
15 L d Y B 2= 13 | 51
E%:N:‘OO Z%u: Z%k& = Z'%\,k}: Z%\ﬁ:
|2 | WY [ MY 110




SATIWAY CLASENS
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&Y Momente Abont 67 M, = 6.5 6
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Q.6 Find the measure of skewness and kurtosis on the basis of moments for the following distribution and

draw your conclusion : (A.K.T.U.2018)
Marks 5-15 15-25 25-35 35-45 45-55
No. of Students 1
N O. af) Students [Mid value i Y- 30 5 y
MARKS ) ny |n-3o hu bu
5 —15 | 10 —20 6
15-25 3 20 \ —10 3
3535 5 30 0O
35-Y5 f 0o T
45 -51 4 50 oY
Z{=N=20 i Z%\f‘:@\o
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) Engineering Mathematics by Guishan Sir )

sarvwar cuassns Topic : Problems based on Moments, Skewness and Kurtosis sarvwar cuassns

(1.1 The first four moments of a distribution about the value ‘4’ of the variable are -1.5, 17, -30 and 108.

State whether the distribution is leptokurtic or platykurtic. (U.P.T.U.2014)
(.2 The first four moments of a distribution are 0, 2.5, 0.7 and 18.75. Test the kurtosis of the distribution. (/M.7.L).2013)

(1.7 The first four moments of a distribution about the value 5 of the variable are 2, 20, 40 and 50. Calculate the

moments about the mean and comment upon the skewness and kurtosis of the distribution. (G.2.7.01.2011)

(1.4 Find the measure of skewness and kurtosis on the basis of moments for the following distribution :

. 1 3 5 7 9
W
f 1 4 6 3 1

(1.5 Calculate the first four moments about the mean for the following frequency distribution and hence find the

coefficient of skewness and kurtosis and comment upon the nature of the distribution. (U.P.T.U.2014)

Class — Interval 5-10 10-15 15-20 20-25 25-30 30-35 35-40
“

Frequency 6 8 17 21 15 11 2
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