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No. of class interval x class lengths = Range

LCB = LCL-D/2

UCB=UCL +D/2

Mid-point =ELCB+UCB/2 or LCL+UCL/2

Frequency density of a class interval = frequency of that class interval/corresponding classylength
Relative frequency and percentage frequency of a class interval=class frequency/ total ffequency

ARITHMETIC MEAN

GEOMETRIC MEAN

HARMONIC MEAN

MODE

Discrete Series

xI

xI

X1+ Xy + X3 + ot Xy

n

izt X

n

1
GM= (x; X X3 X X3 .....X Xp)7

Logarithm of G for a set of
observations is the AM=of the

logw
log GM =Z 3

log x
G.M = Antilog 2108

logarithm of the obsetvations; i.e.

the value that occurs the maximum
number of times

Frequency
Distribution

Xifi +x2f2 + x3f5 + o+ X0 ff

1
GM= (x,/1 x x,72 X x373 .. x x, )V

SRRy r——

fo—f-1
2h—ﬁ—ﬂ)XC
where,

[, = LCB of the modal class. i.e. the
class containing mode.

fo= frequency of the modal class

f_1 = frequency of the pre — modal
class

fi= frequency of the post modal class
C = class length of the modal class

Mode :ll+(
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ARITHMETIC MEAN GEOMETRIC MEAN HARMONIC MEAN MODE
Relationship if z = xy, then -
variables y=a+ bx GM of z =(GM of x)x(GM of y) Ymo=a+bXmo

if z = x/y then
GM of z =(GM of x)/(GM of y)

Weighted Mean

- — LXi Wi Weighted G.M . LW
Weighted A.M Tw; . Y w; log x; Weighted H.- M = w:
= Antilog S % (x_l)
i n{x{+tn,x - ny+n -
Combined Mean Combined A.M %, = 1X1 TN X3 Combined H. M = nl n2
ny +n, o+
H, " H,

Important points

the algebraic sum of deviations of a
set of observations from their AM is
zero Y(x;—x)=0

AM is affected due to a change of
origin and/or scale which implies
that if the original variable x is
changed to another variable y by
effecting a change of origin,

Relation among
Averages

For Given two positive numbers (A.M) x (H.M) = (G.M)2

AM> GM > HM ~The equality sign occurs, as we have already seen, when all the observations are equal.

Mode = 3 Median — 2 Mean
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MEDIAN QUARTILES (Q1,Q: & Qs) DECILES (D;,D: ,Ds... Do) PERCENTILES (Py,P,,Ps,....,
Poo )
Discrete Series N + 1\ &
/Unclassified Data Median = Size of (T) item Q: quartile is given by the the Di Deeile is given by the | the P; Percentile is given by
1 (N + 1)th value = (N +thywalue the — (N + 1)th value
2 10 100
Dn Decile is given by the P, Percentile is given by the
the Qnquartile is given by the 2NN + Dth value = (N + 1Dth value
n 10 100
" (N + 1)th value
Group Frequency N N (N.p - Nl) (N. p— Nl>
A 5 —N; D,=1+|——)XC Po=lL+|{——|XC
Distribution Median = 1, + 2 XC 0, =1+ (N.p — Nl)XC n =4 N, — N, n= b N, — N,
Ny =N, no A Ny— N, l;= lower class boundary of | ;= lower class boundary of

;= lower class boundary of the
median class i.e. the class
containing median.

N = total frequency.

N;= less than cumulative frequency
corresponding to /1. (Pre median
class)

N,= less than cumulative frequencCy
corresponding to 2. (Post median
class)

l,= being the upper class/boundary
of the median class.

C = [,-1;= length of thé median
class.

Yme=a+mee

l,= lower class bordndary of the
Quartile clasg ive. the class
containing (Quartile.

N = total frequency.
_ 1 2[3

p= sy forQ1,Q2.Qs
respeetively

N,="less than cumulative
freguency corresponding to [1.
(Pre Quartile class)

N, = less than cumulative
frequency corresponding to 2.
(Post Quartile class)

[,= being the upper class
boundary of the Quartile class.
C = l,-1;= length of the Quartile
class.

the Decile class i.e. the class
containing Decile.
N = total frequency.

1 2 3 9
pP= E'E'E"""E for D1,D2
D3 ,...., Do respectively

N;= less than cumulative
frequency corresponding to
l;. (Pre Decile class)

N,= less than cumulative
frequency corresponding to
l,. (Post Decile class)

l,= being the upper class
boundary of the Decile
class.

C = [,-1,= length of the
Decile class.

the Percentile class i.e. the
class containing Percentile.

N = total frequency.
_ 1 2 3 99

for P
100’100’ 100’ """ 100 L
..... Pgg respectively

N;= less than cumulative
frequency corresponding to
l; . (Pre Percentile class)
N,= less than cumulative
frequency corresponding to
l,. (Post Percentile class)

[,= being the upper class
boundary of the Percentile
class.

C = l,-1,= length of the
Percentile class.

Y(x; — A) is minimum if we choose A
as the median,
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DISPERSIONS
Absolute Relative If y=atbx
RANGE (R) Range= Laregest (L) — Smallest (S) Co efficient of Range = LL_‘i_ %100 | Ry=|b| XRx

MEAN DEVIATION (M.D)
about A

M.Da=~Ylx — A

Co efficient of M.D from.As=
M.D about A
—————— %100

M.Dy = |b| XM-DX

MEAN DEVIATION (M.D)
about A.M (X)

M.D about Mean =;1Z|xi —X|

Co efficient of M.DMrom A.M =

M.D about X
Tu X 100

M.Dy = |b| xM.Dx

MEAN DEVIATION (M.D)
about Median

M.D about Median =%Z|xi — Median|

Co efficient, of M.D from Median
M.D about A
= ———=—-x/100

M.Dy = |b| xM.Dx

STANDARD DEVIATION (o)

_ ’Z(Xi —X)?
o = &2
n
c = 2%° — X?
1’ n

Co gftficient of Variation = % X 100

oy = |b| Xox

Standard Deviation for Two ndmbers,
__ la-b|
)
Standard Deviation for First n/Natural
n?-1
12

numbers , 0 =

n
Combined Standard Deviation, 012~ \/

Where d1=fl - xlz 5 d2=3_62 - 212

nq +n2

QUARTILE DEVIATION
(Qa)

_03—Q4
Qa==7_

Co-efficient of Q.D =%~% 100

3+0Q1

Or

Co-efficient of Q.D = 9P« 100
Median

VARIANCE (0?)

Variance means Square of Standard Deviation
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KARL PEARSON’S PRODUCT MOMENT
CORRELATION COEFFICIENT

SPEARMAN’S RANK CORRELATION
COEFFICIENT

COEFFICIENT OF CONCURRENT
DEVIATIONS

Covariance Between x &y

T =Ty =
Xy Oy X 0y

Where,
26— — )

n

Covariance Between x & y =
_ 2 XY -
n y

Y (xi—X)? Y(yi—=¥)?
e oy = /—n

Y XY — nXi X DY

or

r =
[nZxt = Cx0? 1 x R ZyE - Ey?]

bd - _

Ty = mruv where u = % and, V' %

6Y d?
a2 -1)

R =

For tied ranking,

6 2d§+2—(t3_t)
1 2
nns+1)

(2c—-m)
m

Tczi T

where c is concurrent deviation,

m is one less than number of pairs of
observations

Downloaded From www castudvnotes com



http://www.castudynotes.com
http://www.castudynotes.com

Downloaded From www.castudynotes.com

STATISTICS FORMULAE
REGRESSION ANALYSIS

By CA Anand 'V Kaku

Y depends on X

X depends on-Y

Simple Regression
Equation

y=a + byx X

x=a+bygy

Intersection
point of these
two lines is X,y

Normal Equations

S“Xiyi = ayxi +be

Zyi =na+byy ) x;
X

le —na+bxyz:y1
7 Xiyi —a7yl+bxyyyl

Regression Co _ Cov(x,y) _ Cov(x,y)
efficient X7 g2 Xy o2
T30, r oy
yx T g xy = o,

b _nXXY— DX X R b _MLXYi — LX X NYi
& nyxi —(Cw)? Y nyyi — Xy)?
=+ \/byx X byy
. q _ xX—a . y—C
byx —;xbvuwhere u="— andv—T

Coef ficient of Determination = r

Coefficient of Non — Determination =1—r

2

2
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NAME CONDITION PROBABILITY MASS FUNCTION Notation MEAN | VARINACE MODE Remarks
Binomial | Trials are independent If (@#1)p~is integer then | p+q=1
Distribution | and each trail has only P(X=x) = "C,p* Q"™ X~B(n,p) | w=np o2=npq | Medeyuo= (n+1)p-1
two outcomes Success
& Failure. If (n+1)p is non-integer then
For x = 0,1,2,...n Mode,o =Highest Integer in
(n+1)p
Poisson Trials are independent X ~P (m) p=m c%=m If m is Integer Mode,uo=m-1 |e =2.71828
Distribution | and probability of e M m*
occurrence is very small P(X =x) = ! If m is non- integer Mode,uo
in given time. ' = Highest Integer in m
For x =0,1,2,...n
Normal or | When distribution is X ~No(u;62)/ Mean o2 1l Mean Deviation =
Gaussian | symmetric P(X =x) = 0.8c
Distribution 1 2, o = X~H | Median
= — e (x-m*°/20 o = First Quartile
oV2T Mode =u-0.675c
s
Third Quartile
For —oo < x(< 400 =u+ 0.675c
Quartile

Deviation=0.675c

Point of Inflexion
xX=u - c and Xx=p + ¢
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