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The Mean (x)

i)for raw data

— 2x Derived equation —

X =— VDX = X.n
n

ii) frequency & grouped frequency distribution:

x=2f'x (note: in grouped frequency distribution X is the mid-point for each interval)
zf

The mode

dagdl) 1< <Y _
(Value that’s most repeated or has the highest frequency)

The Median ( Q5)

Fraction Whole number (K)
@, =the nextinteger | . E > k+ (k+1)
2 ¢ = 2

Max. value — Min. value

(for raw data & frequency
distribution)

The Range — Max.(U.R.B.) -Min.(L.R.B.)

(for grouped frequency
distribution)

<4—



Inter-quartile Range (IQR)

IQR =Q3 — @1

Percentile(p;) & Inter-percentile Range (IPR):

k th
P (_ ) - Pn —
k 100 n lue & IPR= Pn — Pm

® P,5=Qy Pso=Q; P75=Qs.

Standard deviation & Variance:

*Standard deviation (S) =vVvariance

*Variance ( S?):

Sa? oo g2 E ()
n-1 T n-1 n(n-1)

(Shortcut formula)

For raw data: $2 =

8 il (52) 4l (S) Glua e ?M4—| Blara cils (52) i (S) i (B padind

cadal) of ABLaYl Lol clibal) o Jasl) 2l

For frequency & grouped frequency distribution:

skt Jgel 2 _ Y f.x2 _ (X f.x)? 2 _ Y f(x—x)%
se SR e R T4
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Notes on frequency distribution:

Whelicalculating Q,, IQR, or Percentile(py) for frequency distribution there are
o) e

common steps to follow:

Lee il (aag 48 jide <l shad REMEMB
1) Fi f which is n. —
) Find 2f which is n Q, =
2) Find C.F (cumulative frequency).
3) Apply whole number/fraction rule for Q,, Q,, Q3, and @z =
Pk- 3n
Q3 =

Notes on grouped frequency distribution:

Whercmgalculating Q,, IQR, or Percentile(py) for grouped frequency distribution
- die

there are common steps to follow:
Lee il ang S jidie Ol shad

1) Find Xf which is n.

2) Find C.F (cumulative frequency).

5y Sl
3) Find U.B.R. (upper real boundary) for each interval/class.

*
N \ \

Direct value of C.F
IF —> , * —>
(cumulative frequency)  THEN = U.R.B.

3n /d}@\mc.mﬁmw / U.R.B. J5 il A
D= * Qs

f Q& Al Joasdl e

( ]
N3

e — N ® Dk

**If not use the linear interpolation method.

interpolation method a3aiui 5yl dad aai a1 1)
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Side notes:
3acld Gt Ladd
e Whole number/fraction rule is only applied to raw data & frequency

distribution.

e Before calculating quartiles ( Q1, @2, Q3 ) for raw data, put them in an

ascending order. Lelali i S e raw data< Qq, Q, Q3 Al 03 cilua &

® the linear interpolation method is only applied to grouped frequency

distribution.

i) yanlda Dlle e als
® Measures of variation are non-negative

Outliers:
uantities.
a e Any value less than: Q4- 1.5*IQR or
® For grouped frequency distribution:
greater than: Q3+ 1.5*IQR.
class length = U.R.B.-L.R.B

iy
y , Pt
(Fciﬂa?‘rfé\?ﬁ,s ® The range & the median are affected by
only)

G el g Yoy
outliers, instead we calculate IQR & Q.
® For frequency distribution:

f We use relative
> = * - f.
Y f frequency to find the Frequency Zf r f

frequency

Relative Frequency (r.f.) =
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Skewness:

1)Skewed to the left (negatively skewed)

X < Q, < mode

= — e = e -

I
|
I
I

f QZ mode o Q: @

(frequency curve) (Box plot)

2)Symmetric Graph.

X = Q, = mode

G2 Q: Qs

X =Q, =mode

(frequency curve) (Box plot)

2) Skewed to the right (positively skewed)

mode< Q,< X

Q: x 1 (2 3

(frequency curve) (Box plot)

Ways to identify skewness mathematically:
Fieh 1ol
1) relation between mode & mean:

X < mode X = mode
(Skewed to the left) (symmetric)

A2l
2) relation between quartiles:

Q- Q1< Q:— Q; Q—Q1=Q:— Q;

(Skewed to the left) (symmetric)
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(Histogram)

(Histogram)

(Histogram)

Lulua Skewness ) Gk

X > mode
(Skewed to the right)

Q—Q1>Q:— Q;

(Skewed to the right)



Coding (Linear transformation)

®* Mmean

e mode

° 0

Qs

@ all Ale
b dany
+,—3

IQR
S

SZ

Measures Of Central Tendency

T

————— OfY

e median Q, /

Quartiles & Percentile

Py of Y

— e (4

OfY — ¢ Q3
_’ Pk

X =

I+I_

® Mmean

> e mode Of X

e median Q,

=21, e @ 0 p, OfX

Measures Of Variation

Range \

— > Of

Y

of Y

B8 g d3ay
+,—3
Q3 ~
Q1
- OfX
P100-k)
e Range
Gl Jie <
|a| . i
—> L IQR
of X
e S
aZ_u_Ua'AS\A.b 2
T - g ° S




5yl Jaly Glaaliall 4w
(x—k-s, x+k-s)

ChebysheV’s Inequality:

Q\&W\qmtyl—%@

RN
sl 2 s colaliall s
(x—k-s, x+k-s)
- B 5 1
Cilaaliall dae U‘ﬁ"“

S

x—k-S X x+k-S
Types of questions on ChebysheV’s Inequality: POREURER]
il G Keywords:

5 il B B
1) Find the interval. (x —k-s, X+ k-s)

20 iy g Claalial axe Lglaey Jlgad) Al gl O 138 a0t 1
Bl Caaty e g K alagY claalial) At most ﬁ

claalial dae Cal Outside the interval
2) Find the number of observations.

Y - 1
laliall sae Cuwad lie k2
Inside the interval

The Empirical Rule

(for a bell-shaped frequency graph)

Good Luck @)
Done by Hala AlZaghloul



