Skewness, Kurtosis, and Moments
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sKewness, Kuriosis and Moments

< The \ack of sBmmekraf of a distribution fs caned skewness.

¥ 9t kelates 4o tne Sha}oe butr not the size of q {‘reciuena_
curve.

# A distribution which {s nor symmeirical (same) 1S said
10 be skewed, 80, skewness s 4he \ack of samrne-ha..

> Generany , Ahere are -wo —-'rtn-:es of skewness.
a. Positive skewness ‘
b. Negq-\ive skewness

a. Positive Skewiness
arewness 1S Said 4o be Positive when +he cusve
of 4ne «quuenca, digiributon has a lOﬂﬁeY‘ 4ail 0N 4he

Jeight - [\

X Md Mo
MNean > Median > Mede



b. t\\zga\ive_ skewness ! , i e O
Skewness is said 4o be negative ik dnecuvvs O 5

+he -Prje__ug_rsgafug\fs\ribukion is €[°ﬂ<3°*6¢\ move on +the left

Aan tve %vqht.

% ™4 Mo
Medn & Median < Mode

Zero skewness \Safmn-se-\r\‘caj\

1§ 4ne dails of tne curve of 4me Frequenus olstributi
on either side o} tve ceniral value are équq\, -\a_?-ﬂ the
disiribution s said 4o be sd,mme-\f\’cq)




X Measure of Skewness |coefficient of Skewness
a. Kart Pet_l}'son's Measure p-?§k€,y7°"esr$_ . aon

First Medsure of-. Skewness
Sk (P) = Mean - Mode %- Mo

Standard Deviation &

se,conc\ Measuve OFf s\:ewness

S P = 3(X- Ma\}

Decision : i :
a. f§ g9x=0, e distribution s symmeirical (normal)
b. 15 Sk70, tve disiriburicn s Fosm\re\a, skewed

c.T§ Skeco, the 4\S*flbu'h°ﬂ s hego’rwe\d. skewed

e e e seconc\ coe{!&—\uen\— o} Skewness based
on ciua'r{i\es is known as %owlea s Coetfrereny of skoewness.

b. Bow\ea s Meqsur‘e of skewness

 Qele): Rt & -9Mg
‘ Q?,_" &L

c. Kelt ‘s cOeH-\c-en\- ot skewness
Keuy's coefficieny ot Skewness fs based on
Pevcen-\\ie; or deciles. :



-] (Ke\\a) = Pao+ Pio - QM4 _ Pao+ Pio - Qﬁ;ﬁi

P‘Bo - ?Ao ?‘Jo = Pxo s
OFZ.
Sk (keny) = Dg +9 -9 Oy
Do~ D,
* Five -Numbey summévg bt
b t e t =
Xs R | My  8q %L

a. Minimuro Value(Xs) * The smalt ?—\em in 4he set ot obsewvation,

b. Lower Quqv&ne_(al):“v_&«.e value. below ok which \le 26y Of
‘ +he setr of Obsewvations.

¢. Median (M4) : The value below) and avbove of which
50y. U*-\he. obs evvationg

d. UPPQ( Quo'rh\t’. k&z) Tv\e. Value gbopve O& Whickh |\tes 26y. ”’!—
-Hne obse'r\m'hoﬂs

e. Maximum Vailue(x.) : The \QTS“"‘."'\'M (0 Ane sey of obsevvations.

* Box - And- wh»s\rerﬁa\o*s&- i X
3 kS

*‘s 25y7. | o/}

Soy.



Moments -

The arfthemiic averaqe o Awe JORi0Us ppower ¢ o Aue
dQ"‘o‘\"“‘ °§ the Mems in a diciribwlion from Aneir
Orithmetic mean are known at e  momenis o} Ahe olziribution.

Momen\; Qbou\— Ane Mean (ceniral mOmenh)

Yndn\ndua\ Qeries:
,urw 3 -3 (’5( J

: n

Nhevv '
X= Arf—{hme\‘;c Mé&n ;
kA X_=__,X.—X 5
N = Number of Yermg
v - 1,2.3,4 ore tne st four moments
4 é‘obu\ -\—he mean.

RN TR, L
L, = First moment gboutr Mean = X -

N

Mg = Second momen} about Mean = 2>

——

I n

Yy = Third moment aboyr Mean.’ = 2x3

N,

- Fourth Moment akoutr Mean = £%

-

~1-



.b?sat.rﬁejire,;qr\d _(orif\nu-ous Sev'(est_ v L X
Me s 2R {X-X)E. sy
N N
Where, x= X-~X ’
N : Total -?m(\vxema, :

Uy = Fivst momenr abour Mean= 2£x

- ' - ,.& -
Qg = Qe'&)na momem,_abiout- Mean = 2_3.‘)(9'
N
Yq = Tntrd ‘mo'mér‘\\-i about Mean = 24>
: N
My =

Forah moment about Mean = Q0 x"
N

Where,
X = mfdA;\\e V‘OT\!—AQ u{vclas; («(r‘o( Condimuout Sesves)

Meoments abour an ﬁ‘\rb'(\’a"a Point ((Raw momenis)

The calculation 0f 4ne” moments akout the Mean win he.
e_osé 0N When 4ve “é\v:‘\hme\;crmeqr) 0t +he given sexies
he ™0 Whoie number. But 1§ 4ve arthmelic meon be not
a Whole Number, men' yne Caleuiation Wi e Yoo difkcnt.

In cuch Caser, we @:8& A+v>\e. moments About ony number



(Q\'\"a\-\ra»j number) . Such re of morments are known aAs
koaw moments: 3% s olenod by 4

Individua) Sesies:
e = LK) " =4"

n n
where, i
N:= Numbery ©f Obsewvalians
x-q:;\ :
U] = Firet momeny abouk G = ?,_d_
4 n
My = fecond woment about q = %S\_"'
n

D5 = Twird moment abour q = sd*
’ n

Uy = Fourth moment gbour q = =dY
W

Discrede Series:

Uz 28 (x-a) 2\)£d'
3\ |




‘

‘

=
"

Fivsy moment abour g = $%d

N
Uy = Gecond moment about a = s§d*
N
u‘g = ’“\:fd mo;'nem—- Qooukr g = ngg
O, = Fourthh Moment about o

= £¢4"
N

Continuous Lerwies:

My = sdlx-a2)'y W = f—'\)qﬂ( v
_ ——\-JQN xh = h"
wWhere

a‘: )_(;\_q ; h': COmmon .ch\-oy

Ll'l = First ™Moment abouy g = 2{4‘ ¥ W

,u‘Q = geconc\ momenY dbout g = i#d'q'

= X ™
.u‘g = Wnivd momenty qboutr q = 2$d‘3 £




—_—

L'y = Fourth moment abour = i‘f‘d‘qx R

X Remuon beiween central momenis and Yaw -mMoments:

U, = yy-4, =0
Mo = uy - u”
My = My = 3-Mg My + o u?
o e g \ 77”; \ 257 W R Y ] |’Q. l<‘
Mq = Mq— L\Uaulr\-%ug'}o{‘-3m|
Note: g 1 also knowon as Variance (qu_;r")_

* KuMOs\'é :
Besides ceoternl “endent ,d:gPersror) and Skewness Avne

Lourth cha\jocaer\‘Sb'?"- 0f the Frequenut dictrivution fe-the
kurtosis. Kurlasis indicates Awne arkedness O0F Ane
disiribution. In Siatistics kuriosic™ hefers +o dne cegree of-
pea\aec\nec: o[‘-P!a*rm-“ of q d\'ﬁ"‘b\!ﬁm comvared 40 a Nnovmal
distrbution —> Lepiokuriic

Mesokurly ¢

P\aﬁay,uﬂi c

Moan



Measure ol \euviosis:

Kuviosis (s measured b d ive coefficient 04 puviosis.

The g\mp\e measure of \curdosic basted on bHLoth O\uavme;and
Pexcentites  is T)efcen-\ ile COQ&&\o“en+ of fartosis .

E (&s-&x) i
PSO" P.LO

Where., 7&37:»11?‘)& Quariie
Ry = lower Quavdile
fa0 = 90*" Percentile
Pm = LO’“" Percemtine.
Test for kuriosis:
0. When K=090.263 . the disiribution- is mesokurlic (novmq\)

b. INhen K>0.263 , Ahe diciributian ¢ \e tmhc(mom- kod)
c. Wven K £ 0.263 -, 4he disdsibution s P\MZSF“'*;CGM ’fopped)

X Coe-}é«c\en\- o} skewness and kurtosis Basec\ on V\omerﬂs

The %elotive measure of 5kewness bcued on moments

denpied ba, ®etg one, B i grven hd,

B g

A)° Bishwo sir notes
e 3R5123U6u2

whert, ti, - Thid Centrl moment-
U, - Segond cemmal moment



ﬂ‘\e QH-ernaA«\ive, re\ative measure of speuwiness based oqn.
mMmOmems, denoied bd, 30"“’“0'0ne (Tl} e G\Ven b&.

s JB 25
J.J‘_sq. e Mgm
A 2

Injerpretqtion: 2u8) :
St M;:O e Bz=0 or Y,=0 6 ¥He diedribution i gjmrrehu’cql.

It M,>0 e Y; 70, Ame distribution is ?osucve\é swed.
3%, Mac0 i€ Y, 40, 4ne disirbubion e negahve\é Skewed .

‘The Zelative measure 0f ‘uriosic baied on momenis %saéveo
'bd +ne Coefficient Pg or \’Ig_wde-(:w‘nec\ ba, karl Pearson

9,1 - /Q/“-‘ A' YQ S ﬁq_ "3
2
R TR s i SRS
Enterpreiation: A ,
5t Ba=3 , or 'j(g_;‘o ,  “+he digdribution is mecokarfic.
Yo 70 , 4he distribution ¢ \e}"\‘okuﬂ'ic

I-*- %9_ 793 4 OF
1} B,4%. or Y320, the disiribution rs Platylkurtic.



2096 @ N6

e \enow 4nat,

So?
Calculation o} Karl. Peaveons Coethicrient 5 ¢ kewness
_Waoes (re) | NO. o} workers | Med.\milue S T
G I 3 S Il o -3 R 7ol
40-50 o = _4 40 160
50 ~60 'S 55 -9 -45 135
60-30 2.0 65 -9 -40 20
70-20 28 % 15 -1 w3 28
g0-% 3528 |A-85 o +0 0
90-100 | 95 f. | a5 L 95 %%
100 -110 §8 v 105 DY a6 39
110-120 10 1S 2 230 a0
196-130 3 . 125 4 29, 128
N:=2{: 169 £0d'=-20 | =4d % 118

Kavi- Peavson's coefficient of siewness Sk(p) = X - Mo

Caicuiation o} tean

Mead (x) = = Bk Eddiy ),
N

8% + (—'30) X 10

. Abg_

Rs: 83.22

Caleuration b} Srandard devation

Bishwo sir Nojes
32512 fubu




=T ' 'Sd ki‘(‘d)
8iandard Deviation (ﬂ‘):r\

aou ) A rras 530 x \0
169 “°9 L

= 00.54

Calculation oF pMode

Siace 4ne highest .F«qo‘uemﬁ* is 3S, 4ne modal class i<
20- 90, <o,

we have,
L=80 "8 =35, o= a2, ‘Nis 250 hasl0
Mode (M) = L4+ fi-% % h
24 - K-fa
= 80+ 35-98 % 10
. 9X%5-28-25
= 84.1%
Now,
Sk(P)= X-Mo _ 2322-8y.\2

20.5y =-0.-04

Since, s,‘(p) = -0.04<ZL0,6 The 8wen O\rs-}n‘au-hm ts
negati vels.. skewed .



Q06! 2" Q.n.u

Soj’
cqleulation oF quartile values
Daily wages (Re) No . of workers (£) c.t
Below 100 0.0 : 20
100 - {50 21 101
150 - 300 190 221
30 -500 150 %4
500 - 1000 130 S01
1000 - 1500 30 534
1[S00 - 20090 10 SHA
Avove 2000 ' 5 546
Nz 2 =284k

We Enow 4hay, :
Coef4icient O} skewnescs based on Ruesiive value b

Bowleys Coefkicient of skewness. S0,

Sk(8) = Rax 8- 2Mqy
Qa -8,

calculation &% Q.
N _ 54 -
7 4 7 1%5 . qhe c-f just qreater Anan 1365
?c .00} which Lies {n clags 150-300.
\nle gwwo, .
L= 150, =120, cf=1301 , h= 150



&

L+ N/q'F—C'F'xL\‘
150+ 12%-5- lle\so
1920

19y. 335

calculation of &a

3N 2x546 T

4 4 =405 . The ¢-f justq reater than 4095

te 501 Which f.es 'O class S00-1000.
- We have '

L= 500, §=190 .C-¢=311 . h=500

"Qa = L+ 3 f'

= 500+ 403%5-3%1 X 500
Fei s g 480
e cug. 016

Catcuiation of Medraat)) - o
ue

-

27 2 =013, Thec Qf_;gslgmam dnan 2713 s 3L
wh.ch {tes ¢0 class 200-S00.

\Ne have,

£=300 . ?:15‘0 X c-f= 291 ' h=200




Mgz L+ Ny - cf

3

xh

= 300+ 213-9291 , q0p

150

- »:}-6‘3-3977

Now,

Sk(8) = Ra+ & -2Mg

&g -

& GUB.0F6+ 13U.23

&

5 - 93269323

- 6UE-076 - 194335

= 0.99 :
'“Q,mce; 73;(%) = 0.92 70, 4e distribution fs rX)os'\h‘weAd-—
skeused.
(
2058 Q.N0.6
SO® . Qince, ord- Value s gven we shoutd nd heir classes .
Cavcunation 0f tean, Mode and Standard Doviation
Tncome. |Mid-value(x) No.of workenf) gz X=0- D' e £d'%
100 - 200 5%, 150+50 29 I S8 -240 320
200- 200 %—CQS‘O oy ~9 7", 210 420
300- 400| 350 190 -1 -120 190
400 - 500( A=45D 1657 0 0 0
500-600| 550 100 ¥ 100 100
600-7F00| 650 30 2 180 360
J00-80| 750 60 3 1 80 540
200-300| gs0 40 4 160 640
N=5{ =460 24d'= 50 | =442 2900

Compleie Yourself ac Queshion no. 2096 Q-N.16



2013 0id & W8

Sol"
Calcuration ot -?{rs\' four MOMENis About V\ean
Progit in [No. of — [Mid-va =5 - 18(x-%®) [ £x-R)* [£x-K)% [$x-X)T
lakh (@) [Gmpaner | X | R kXK [0 [(46) | (55D [(4x)
0-9. 9 1 2 -4 -19 48 |[-199 | qeg
2-Y 5 . 2 15 | -2 -10 20 =40 80
4-6 el 5 4s 0 0 0 0
6-8 ) 3 a5 2 10 20 A0 20
8-10 3 9 ot 4 12 A48 199 | 368
N=sl BE BERETN R S T L PN
: 25 =195 =0 =186 |- © = 3636
Mean (X)= =X _ 195
N -85 en
* carcuwigtion oi-',HEs\- ,?om mowneonts Obour Yonean ( Cem\ral Momenty)
TR IO ey |
N 25 =0
M-=. EN5 48k
N T e TSy
Pla = ~EROI G L
N - as 0 Bishwo Sir Notes
| _ 485191UbU2
JM 26X _ 1606 . 64-8Y
N 25



For s kewnéss

Bl = UJs}Q = 0 s 4 : 4
D [P (A : P

Qinrce, 3 -0, -Me 84\/91) o\.‘s}r\'\ﬁo\f-\—‘\@ ?s ”sgt;wme-}n”ca\. K

CFor kurdesis 2 ; BB N
Po= U wam

o (M {Swuy = x99 AT A N

~ Since | ﬁ;f 2.09 £ 3 ,wﬁe é«_ven _d\‘s’crif\':i:ﬁ'tm i \S\a&a\wﬁc ST

0012 01d QN8 e R ) o SN

sq .

Cajculation ©OF mean, varmance and skewnecs

Class |Frequencyl Mid-vave| %:95 [ £(x-0 [F(x-%)*[£(x-X)* [ $(x-X)"

Inerva | (4) X | x=X-% | (Fo) (5 | ®&®) ($x9

0-10 | 4 | 5 | 20 | -20 | -20 | 1600 |-32000 640000

10-920 6 1S 40 | -10 | -60 | GOO |-6000 [GOOOO

00-30 | o af - '| 980 ) RO | 0 9-‘I'eo 0

20 -40 6 a5 | 210 | 10 | 60 | 600 | Gooo | 80000

wo-sv | 4 | us- [ 180 | 20 20 | 1600 [g0000 |6U0.000
N-sh sfR BES =™ [ =pd [esxt
= 30 =950 = 4400 | = 21400000




~ For Mean

Mean (R)= =X _ 350 -
: N T -39 z 2%

Calcularon of e four. momenis apout V\ea;l(en\'a\ moments)

__ 2"‘.*; ?-’E,-‘-: -0_.
B B0 20 ne~Y T

Mo = st o0

Ly = 4% 1uoo000

N~ 30 = 4066L6%

7Vqri(-:ﬂcei :9«\'1 7= l\lAG-b"\-

Fo(svke\;nes;_
B o™ _ 0 1%
(M9 (Juee)® = O

smce,_?, =O -'vH;«-é 3M’.n detribytion f¢ samme%g{ca\ .



Analgﬁca\ Answer Ques\"\o;);. P AR » .7,_.
207y 014 gnNr

Sy _
Caiculahon oF skewnest gad kurlosic

Wages No. 0f wovkers (id-value &
hogf(gr ) W) [d= %zf £ .Vt T i .
0-90 5 10 -3 | -5 45  [-135 | 405
20-u0 3 30 -2 -1y 28 -S6 [ 412
4060 | 16 | 50 [ -1 [ [ 16 |-lb |16
60-20 20 " Jast0Y P20 [Te ]P0 o) 0
20-190 2g | a0 | &+ | oz o8 2% | 2%
100-120 | 12 oL 24 48 96 199
190-1y0 [ 10 130 3 30 | a0 [ 2%0 | 810
1 40160 Q2 iso | 4 2 [ 32 [128 | 5192
Nz2{ = 100 1 ealaid JEed® [25d'3 | i2pd'™
= 445 = 08% [= 315 [: 20315
calcuiation o& F.rs\- qu moments
100 = q
g =

E44% 2 = 1148
,d N X- h S ‘l_og'XlQo)

i

' 2'?d' : = 315, 190 = 25.200



5 . \ |q

M, = 2% ﬂ XU‘) = ZA%38 .oyl =
=180, 2 2399000

calculation 04 Ceniral momenis

u, = Mx JJ; B R G EXD N

ISP = -‘;“9,' -KM'_{)Q'”
I 1T S e 1o O g
= 105} Ty e TSP ' : 3

Mg MS"?:)JQ ul +q_(.u')
= 25900 - zxuuzxa+ 2 X (9)3
- ’493&

]
&

= Uy - Yool 6 YL (u)? — 3 ()

33, 20,000 - qxasamxg-\-sxnusxw) 3x (9)
2951045

"

Tor ckewness

' [3,;_ (L)  (~ya3g)®
(M2)* ~ (1063 = 0-015S
Since, Mg < 0, -the Given disdribution s neaah\ma skewed.

for kurlosis
oz Ly _. 28510uS ___
S e) T (s 2.5921
Since, By = 2.592) £ 3, the 8~‘wn digdribution vs S)\q«a\:uvﬁc.




2033 Q. No. 1%
s\
a. caiculation Of ‘(‘mo\uen d.s-\r;buhmu
Number bg- cuskomers (nN) = 50
Minimum waiting ‘\\“\?\Xs)’ ,\?‘ :
N o coum wa\hra Ame (X)- 32
$

B qu\,&v O\- c\asses, K= '—\' : PRETAR DA AT ',,_,
Using giruge’s ruie, we have, i =Rapil s e Lo g
i _‘_C_\QES,§_‘_7'_9;_I h -~ Range 2 X\-" XS - -‘\9"":" e
SN __»__Wﬁr\lgmber of c\mse,s e, F
: = %8 =10

F\"‘S* days = 10 20 L

Last Class ¢ : 30-80 i >
Calculotien of \quumcyrdns-}nbuﬁm

Nq.’nng Tme i Tany. bars %4 Number 0§ cusbmen(f)
40-90 LIS B dxelus R A s
90-30 | H¥F R e e 11 -
30- 49 HE4-N . - ‘ a9
40 - 50 e = i 1 il | S 13

T Sh-ko | MRV o hewse BEAOHIG RO

60-%o ll\\ 1 4
J0 ~20° " * ' ‘ 1
' N=35{= S0




b. RN o Jashe =
Calculation 0} Skewness and leurtosis ETLR Y
Waiting |No- o Custe-| Mid - | |y ug el e g G
""'“”e5 mers () |voaugx)|4= "10 | £d' fa | A4 | fd
090 L. 3 . |35 -3 g (Lfe0F cf=-8L | 43
oo00:| . - ["o3 | -2 -9 44 | -8% | 136
30-4o | 10_. 1. .95 =y ‘~1G LR [ ST oy
“o0-S0 | 1% |AF4S o O{e.efs. 0 2502170
S0 - e . | ws |, 4 G 6 > 6
69%p|l -4 .- ] 65 | 2 b4 16 20 A
To-20 A 1% 3 3 9 = 1lg% QL
N=s§ ' =1q' | =047 [ [sfdT
N =50 AT | = -96 | 2IW™ |z 116 | =582
' coucummm of gg_u_o momﬁe_gis“ P i” =N
M,L = %é: X'h a ' “Q.Q) x 10 - —50- -
TS 2&‘0\‘ S5 W Y . ud;___ BAR - o S
'y = 240“,_»? =2 216 ot .=-_-r"lf5fi'¢f
TR
Uy = 2%'6\‘ < h“ = sgqx’_@gyj = $16400 - ;




” ,,C.Q‘Cu'uﬁéﬂ __Ph‘(yeirﬂlrc_\\-. mzmer:r\—s e S

V’Qix_‘ ,ul -Ll‘ 4 e LT \‘
5 -5'1-(-5'1) P

il

=
» |

Mg - ()

7 20008 o g8y Y G
=7 20096 o R
Ay —3u' u‘+9@u) -
-92%90 - 3%008Y 1-59) + 2% (-5-2)*
= 955.52

-\4 051 % 6oy () - 2@y
anoo Ux (-2320)X (~5-2) 4 6 208 X (-52)-
. 10‘1‘5(4! 24 X 2 X Ses BX(SQ)

For ske'\li'ness_:_h*' e ey
S N CE esz>° 5
M) (200 9p)?* = 0-1195

M@, 70, ‘ne 8Nm d\s-\'ﬂbuhon s X)qs{Huetd skewed.

For \-:u'r'\os\s
Paz Mu . 1029u1-24 .
nr (200992 = 2:549
v PQ = 0.5y9 £ 3, —haaiven distvibtion i ¢ ‘a\Q'fZS\:uHiC



~

2071

aN-19
S0)? :
Lk cal cmqﬂvon 0"_ skewness and 7\1‘4'*05“3 ba us-‘nf\,m(,men\,.
Asseds | No. o} \rsted [ Mid - v X-\3% 9 3
, X-\5 S \
(o o) Companies (¢) | Vae) [4= "5 | £d' | £ | g4 | £
V-5 20 2.5 -3 -60 | 120 [-3Yy0 | 1620
5-10 Qs 15 =9 -50 | 100 [-900 | 400
190-1I5| S0 - | 195 -1 -50 | 50: | -50 | SO
15-20| 40  |A=135 0 o1 S O
20-25 20 205 4 20 | 20 Q0 | 90
28-30 iS5 235 9 30 60 190 Q40
N:i{' | _ _i-“-d‘ 2Gd‘q- E‘Fd‘g z&d\q
=. 370 =-N0 | =410 | =-650 | = 2330
Cqtlulation ok ,Q‘[“’_",’Q’“e"-\';
1 \
My = ‘E‘go\ gz SN0 5 o ey
SRR R
= :
Mo = 4d'y 2 = 410 )%= 60.29
--er __‘%x()
\ 1 5
: N 190
;u‘q - ii}d“' K= 2330 , gyt = 856618



Calculation o} cenimal momenis

A, = - Lli
= -39y - L’Q-?-\l) =0Q
Dy = - (u)*
= 60.09- (-39u)*
= 44-49
Uz = g ~ 3.05.0) + 2(a)°

= -Y91-9Y - 2% (0-29K (-3-2u) 4 ax(*sqq)’i
= 40.09

Ma = Uy - Gy my 4 6 4y ()% - g (L)t N

= 856618 - Ux (-ui1-3u) X (- 2.24)+ 6X b0-23X - saq)-
o e SRR 33X (-~
- 5838 88

For skewnesg _
B: M9 _ QoosP B
(Rg) 3 (4979)> = 0.0130
Since, ’31 = 0:01307 0 ,Yue awen el refbutym i li)os:ijvelj skowed.
For kuvdosic NG ESE
Pa= Dy _ 583228
@2 (A919)* = 2435
Since, p,L: 2.25 <3 +he 8«\/80 Arsirivutdn Vs \"‘0"d¥—l-!°*‘c-




® cm‘cu\q‘ﬁh o} coex&é\‘éBr ok vaviation (eV)
Mean (%)= A i‘d' gn

A-HU‘

7_‘77 = 1154 (-8 Qq)
= 1uab

\foouamce = Ug I IS =

,% slandard DQv‘q-honLc-) \l,ua

Conperson ok Naranen ()= 5

.A___,_'_,_,,,, - 3-0562

TR LI




0075 g2 ' ' o
G : , |

Given: The %aw moments of vawe a ave:
A5 | Wh=Q  gii- 90, = 40, gaYy=50

Cmcu\a{‘.oﬂ 0%— ceniral moments
2y - 2y

2 -2 =9

U,

7"

Mg = u‘a “('("‘x)q

= 20 -(D*
2. Ak
3 23
By = Mg- 3.0, U +Q~(9-4§)
= 40— 320X % 4+ ax (2)
: — 64 Lt
\ 1 \
By = My = 4000y & 6 8 Aah) =8 (90
= 50 - 4XY40X2 + £x20x(D)* =~ 23X O
-~ 162 .
For tMean:

Mean(X) = A+ My = 549 =3
"for siandard Deviaton:

Standard Pcyrq_ﬁyon (i) s JMQ_ -—_-_ SLE, - 4\



Tor skewness: B "
Bo: W ket
(,ua)? o) = 1

Since, Vp= ~6Y <0, e 8\'v€n disivibution s nesq\;w\a S\wﬂec\,‘ '

For \euv\osis:
?,ﬂ = ,Q_l\' = 1&& P 7
G‘,z)Q - \lb)” S D-623 ;
smce,p.;_ T 0.633 £ 3 4he dosivibution te ‘ala'\a\cuﬂic.

Q0=\u Q. r§\ A 6
9q"

Given:
 N=100, g§dx= 14, 2fd’X= 15y, =fd’x= -2
44" =490

quulahon o} —?‘rﬂ kaw moments.
L“ = Q{dx -1y

Bl 00 =A.o.§g

'}4‘5_,:. i.FdQX_ \s

|5
oW
!

= SfdPRE c G0,
' N 400 = o060 .

T 244" 499
s —AdK

N \00 = 4.9
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Catcutation ob sy four central moments
My .= A =i

-0y = (-0-14)

O

n 1"

= L5\ - (-O.N)"
= 1520y

Ry = MYy~ 350 49 ()3

z ~0:62 - 3X1SUK(-014) & 2R (-04)?
= 0021212

1R

My = Uy -y M) 4 6t () - 3 ()

A48 - UX(-0-62)X (-0-9U) 4 6 X 1:5U X (~0-4)* = 3 X (-0uy)
4-432%5152

V)
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For skewness:
Pz (ua)? to.:b'mzm)? o
(Ma)* ~ " [(1:$20w)* = 0.0001
Hence, Ane a,:ven c{:sﬁ\‘buh‘ 0N ‘s O‘ﬂomx ‘.mm\a_ Sdmfr)elv\'u\.

For kurdosic -
Bo: My (4.123215192

(JT)" y Q.gao\q)"' = 2.0u%

Stace, (g = 2.0u3 43, dve a.wen Arsivibutm i thjwﬂ;( :



Q,Q-'\S ANA2
S(a')

FiTuPng. jie oty To) Aechna ma ordey

11, 15, 15, 13,90, 21, 29,723,125, 29,93
We have,
Sma\tlesk Value b(s.) ST
v—Lq-.—SeH value (X)) =29

' N - A
FO\'&L

&, ’:A\?;:\lue 01_;*‘+ R .
) 2 4 (tem
V:i\Ca;ue:'Qi-v: U__ﬂ 1 caem
%
= value O-E B'd Y7o
= \S s
For redian:

vma‘i Value of N+1\M 1,

-
-

9_.
Vvalue 0"? C.}i!)'“" =
Q
-: Va\ugr 4 G“" tem
= 93

[Bishwo si
fov Qa

Qs = V‘a\_“e ‘\- (w)&h e
L‘

385124



= Value O'f ngu))*‘ﬂ Hom

Value ﬂ- g* 1em
= 9%

Five Number Summary N
v N &y Ma Qa AL
) 41 i 21 29 29

~

BoXx-and- whisker blot

o wa G
| : '
¥e X
|y t $ B y N Mo
0 S 19 \S Q0 2% 89
Since, t1e legr scdcw e longev, SO it i nega"vta.
. - 1 :
20792 (1) Q-nN0.13 : skewed.

2oy :
Arrange he 8mren datra n mcenc\m& ordev
964, 266, 298, 317, 23U, 496,451, 432, 512, SUS,
562,631, L0u9
\nle Qwavv.

| e BEal

Smanes} Volue (xs) a6y
_Largect volue (%) = 3043



7 F.ov Q::
&y = Vale of (N-u% (dem

-Vu\ue. o} Qs-n.) 1fem
V'q\ug—rnoﬁ*j? 5'“" \‘\Q‘n ‘A

ard idem 4 0.5 (UM irem - 37 irem)
= 233+ 03(311-29%8)
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For M-ec\icm e

Md = Valme of (NH item i

- vale o} GM\) ' e

V“qlue B’—E M em
451

for Qg = .v_, v
Qo= Vawe of 3(N+l)>"‘f"_ﬂ(-\_em.
N B g
Value v} (3& v3+5))"“
A‘
- \alue 6’* 10.5" {yem
- A0 Pem & Q-5 (1 e - 10 rem)

- SUS4 05( S62-5uS)
- $53.9
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~ Five number summanf:

~ SN

~Re " B Mg 8e K
264 3015 451 s, 109
Y Md Qs ,
el
] '
Xs XL
e e et
) 0 100 290 gqg Uoo 500 goo Foo 800 900 1000  1\00
c. Yes. dne dova are bositevely gkawed since {t has longer

dail 00 kiqgnr side imaw dwat of lefr whisker.

N03l 0\d 8-Ne.5

So;"

Gueny - . b 2 il
Pearson's coefdicient 0} skewness  Sk(P)=0-Y

0

Coefdicient Of Vokration cv) = 30y
TRl Mele. (M9 E SR
) Mean (R) = ?
Median (Md) = ?
Sk(P)= Mean-Mode | cvz & 149
srp
oYy = g - 8% 20 .
: BBy o 329 R
Sl L (= 03% —0
ve %= 3000




7 7Us\‘n8~ empirical kelationship, we have,
Mo = 3M4 - 2%
82 = 2 M4 - 2X\00
2] Md - 0328
e 2 =96

Here, fue Value of mean and wedmn are 300 and 36
kes]aec\we\d.

- Mean (X)) AU =44 =5

T Vowonee () = My = MYy -(u))*

’n\\rd momo_n\—_ a\_obu\- mean
Mg = M- 3454 +0.)%
Jo 40 e AaRuRi A aRn®

N

10-1324+ 2
R
Henw , Hae Alue 0‘%me.an Veseancg. and +rd moment abou k-
mearw ave S, 2 and © hest»ed:veid.
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Sq”
G\'uen-. ‘ '
Standard deviation o o ¢ymmeiricay distribution () =4

Fourdh moment, avour ~ mean, (Hd)=7?

We Pinow +uat. 1
Varonce = Mg = @)z (u)?= 16

. Twe d;\v}ibu‘t'\_onA \?;‘,‘ ,\’e ',k,\g\.awy;,;c_ ,:s—

“39.43. 1

0y on
Qj.l;)" - 53 i =
M Q,

Go?©

Sy 4 A6R |

% fGhe volue 9.‘7 &oun\'(n mouok -dbout mean showd be \es¢ +han
468 in order Aunar Hue disiribution & T\dabu'“('

e Ghe dictaibution Wiy be_'\u‘;\:\;.u«uc i
Ba 73
Hy 23
(R)*
A >3
46)?
ooo Uy 7 168 .
¢+ Twe Value of ,Qow:m momeny obout mean shouid be qyveqier Huan
A8, owler “+ua} e Avimsbution s lQ?*o\g_u'—-\]c,
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20)? ‘
} Cal" of Mean, Mode and Standard Deviqtion
Sizei0 | No. of obsesvations|Mid -Va\V‘Z , X310 ) 12
\nches ) (x) ity +d fd
20-33 2 35 -2 -6 19
33-36 S 345 B -5 5.
36-39 - 2 H  [f=3315 D 0 Qs
| 29-w] LY A e AT " Ub Yo
QQ-HS_ . 90 -){‘,_ |« qg'Sw p 9 IHO 20
us-ug 1o | 485 3 30 30
N=sfz 110 244': 105 | s4d'%: 223
For ™Mean: .

Mean (X) = Ai—fé;\_ X\'\

= 235 4+ 105

3 ol
1o X
= 40.264
For Mode
Sinte, the Q'\S\nef\' tPﬁ vanla. s Wb, e modo\c\qu s '3% B )

L=39, £ :46, foz 265 5= 20, h: 3

e have,

Mo = L+ ?l'?ﬁ xh

2&1-90-‘?«1



290 % BBl Lt T o
2xYb~ 26~ 20 v

__= A40-304
~ For S*;:nc\‘ard-'bé(/\'a{ivoo:l aES
Standard Devation e s_.;i sfd'? G&d‘)* xh_
NPT P N

RSN N T I
Cat ol St 7 ___.UO A10

= 3295

Pearson’s Meocure of kewness:
Bl XMe o

- (‘ B —— —— R
= 40.264- Qo304

Since, Si|p: 0.018 70, *he given disdvibution fx
Fosiﬁuetd,skzwecl.
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_Avbitany value () = 4

Fmy o-Fc:uf A aw mm—nen\d:“,ul,,‘: iz U‘g: 3 _'J..l‘gfl'

Ceniral momenks:

L= 020
lo = ' - @)
s LATE N B by = 2
Now,

Mean (R)= Ax U4 = 4ar =5

Standard Deviatien w:g\'ﬂ z \S 2 = 1M}

SeEe DS - - . . L
Se)"? '
_ Giveo:
)<o'r| ‘Pe,afson'_; co'er{f-(iio‘e;;‘\?- 70\' skewness = Q.G
Med'iun - 42
Mode = 36
Here, ; , :
Sk(p)= X - Mo " Mo =3™Md - 2 X
Rl WP 36 =3%42-2%
0.6 = 45-36 R
=
s O AR e Coekd teren) o.“ Vormation
EVz Snivaz 1% o
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