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th equal an

Il be al_ipl.g. to

dunequal class intervals;

@ Construcia frequency polygon:
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Draw 4 cumulative
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arithmetic mean by definition an
miedian, mode, geometric meatl,

® Recognizethe properties

® Ca'.::umewcighted mean an
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Why it's important i
Weather Forecasts
Do you watch the Wwe

information? Have ¥
computer models are

ou evel
built using statistics that compare prio

current weather 10 pred

cumulative frequency table.
frequency polygon;
pedand gruupeddam}

pmed mean,

dusing deviation fromass
harmonic mean.

ofarithmetic Mean;
dmoving averages.

and standarddcviation.

e day? How do you useé that
bout weather models? These

ather forecast sometime during th
r weather conditions with

r heard the forecaster talk a

jct future weather.

o Activity ?"3‘

Unit & Basic statistics
o
analyzi i . l l
yzing, and interpreting data to draw

of informati i
ation, which are often numerical
frequency table shows the

Statistics is i
5 15 the science of collectj
ng, arrangj
ging,

conclusi ala are piec

: 0ns or answer questions, D ta

A t - picces
Large amounts of data cap be o i

numberofpieces of| nized j
data that fall within gir. - dU€nCY table. A

8
June 2007

thin gi .
hmEWen intervals

lL._

Facchook  Youtube

Instragram  Twitter

Whatsapp  Spapehat  Facebook

Wee
Messenger hat

SEHGh jis
ers Riding is a fun to get exercise. The table

shows pric
es for 35 type
; sofn E
found at an online store. onmotorized scooters

(i). What is the
cost of the least expensi
- ;_I;;: most expensive scooter? S
. How many scooters cost $51 to §757

(iii). How could
you reorgani ;
they are easier to fin dﬁ:ﬁi&?}e prices so that

;Ihc scale allows you
d';x recu:gi all of the
ma. It includes the
i st value, 11, and

€ greatest value,

100, ol
IUO: The scaleis 1 1o

[ Price(S)
125
| 26— 50

51— 175

[ 76— 100

Tally Marks

e

The interval separates
the scale into equal
parts. The interval is 25.

F]'Qm
the fr
equency table, you can se¢ that just over half the scooters cost between $51

[ 2nd $100.

Mathematies X -
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Frequency Distribution i7e and simplify a 1478 setofdata
The grouped frequency tableisa statistical method to OrEan )
o . chvalue oceurre
into smaller " grou! " he grouped frea ency tableis to find out how oftenea
The main purpose 01 the £
within each group of the entire data. e
Construction of Grouped Frequency
There are two types of grouped date- -
(i) Discrete data (i) Cﬂﬁ“““tf’ﬁmuen oy table
Thus sccordingly here &= O FFC O o Tuble 1674) collected and studicd
{a) Construction of Discrete Froguency Tabiv LG s N i
I » iti jtain and was
Steps of I.'.C!ﬂﬂ'l'utﬁ?“-' um and maxi value in the data and {t:‘:;z?n;t;dagy llr‘:m patterns
W szettlﬁenlm of the variable in the variable column | , " cound in the l\:hm;
ini i . : opulation even hOug
&ommammummmamgnum el ertical bars ). P gptcdiedrandomly.
(ii). Record the vaiuesb)'mmgm'n byusingtelly rnarks. pe R !
; et :
kel Cuteierhe . h following shoe S12&-

Example ﬁ ‘.inashoesmrem mstomcrsboughtshc:s;w:

; 9,7 IU,E.IOJD, By g
‘GQBITI?!BIGII10'61818!10!1' y'?

Y 65 7 8,7.9. Constructa frequency table of the data.

: =y -
= Solution | Letx= shoe size.

6,10, 10,?,\1,3,8,?,6,6.8

e (e e
T i LSS ae

[ —

Construction of Continuons Frequency 1 able

Steps of construction: ‘
P Find Range: Deduct lowest value ﬁ'omthehighegtvalue. S groups
(ﬂ' Detemﬁnethenur'nbcrnf groups (K). Most of the data has hemceﬂumber  ases
& is your decision to choose the number of groups f;;r your data.
tbehaiauccd&misnemnlmgenrmum small. ) by divi ding
(iii) r;‘:errﬂin% the width {number of values per group) of group interval bY
r nge by k‘ " L1} .II
(iv). C;-eatethmeeolumnstmed“(}roups." "Tally Marks." And Frequency.
(v) hiseﬂthedatainthemblc : .
(-.rﬁ. Determine the frequencies forall the groupsby tallying the data.

gl

o ==
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Related concepts

=
- ==
=
b= -
el = 53
] e T
i g Phanl] N R g
e 2

Class Limits
Every class has two limits, th

class limit. For each, classth:ﬁ'v'ﬂ’if
the mid-point of each class falls
fraction.

The mid-point of each class is calculated by the fi
e formula,

r-class limitand th
: € low
mits may be fixed such 1. terv
¥ uchthat [Choose the first class i
on ¢
an integer rather thap 5 [SUch that the smlglle::
tion is included,

Mid-point = Lower limit + Upper limit
2

v s 3 et et
class isan integer. The mid-points usui;]l S et e mid ol o 3
B y denoted by (x) are called the cjass nmfklr.!.1 -

The class width is the difference between consec

" " . co i
dividing the range by the number of groups %mgﬂw
Cluss Boundaries '

For computing classboundaries, the upper limi receding class from
= - i l i i
lower limit of the following class and 1?1& diﬁ'er;:cfedi]:tﬁeu I:Iividge; I:q,"zif oo o

lower-class limits. It is found by

isobtained is then subtracted fr imi B ot B
om the lower limit and added to the upper limit of each class.
For example, consider the following table.
Classes-Limits Class-Boundaries ’
1—4 0.5—4.5
5.8 45—85
9—12 85—125
13— 16 125—16.5
17 =20 165—205 |
Formula for calculating class-boundaries (CB)
58 L0
; 3 2
S — from the lower limit and added to the upper limit of each class
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= " ic statistics I . .
i — et . R Histogram

A histogram is a vertical bar grapf v:
space between the bars, The arcE -::;fl'J ea:;al E;rnig
proportional to the frequency it Tepresents,
A histogram has advantages over the other
methods that it can be used 1o iepresent data
with both equal and unequal class interyals,
Whenever we construet g histogram
mpresc;l]lilfl?grﬂ set 311’ figures which have been
s rounded off from the originalmeasuremf:ms.
175-140 _  he width of class boundary is 5 we have 10 make the class intervals
_ continuous by using class boundaries, This is

md
i iohts of 308
\ Example &3 E;:E:ﬁt group freqt

'\_Sﬁ_]_'l.l_ﬁm'l_ .
The width of each group 18

because

..... &

toavoid having gaps in between the bars,

ARs ‘;jm,nd_. s a 1
- I Example 3 Construet a histogram from the following frequency distribution.
Class-limits 20—29 | 30 —39 40—49 | 50—359 [ 60— 60
Frequency 1 2 3 2 I 4{
| Solution

To draw a histogram class-boundaries are marked along x-axis and frequencies of each
class are marked along Y-axis as shown in the figure.

163,163, 163 _
= 170, 170, 'l.”'_” | |_ Class-Limits Frequency Class-Botindaries |
174173, 1721 “ 20— 29 I 195—295

: dents from the 30—39 2 295—395
o | tudents W05 A0 %
95180 | = ble of the weights (kg) of 30 Siass—mﬁfksa‘m 40 —49 3 395495
B Constructa frequency B8 o tass-boundaries and 48,28, 50— 59 2 953595
-  Example Co _interval. Find the cias 45,42,46,38,4% 59.5—69.9
| ing databy sing S SACRSTLT T 35,38,40, 28, 34 60 — 69 1
] fg],{nwm v 5 3 £} L]

)
25, 30 40,11.24.25,36,3{],45‘50,'2?.

29,3133,30,26.

Solution

Histogram from Fqual ntenaly

I'reguency
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b fxample [[§ Draw ahisto

st ensure that the arcas

ntervals. L
equency in @ histogram 15

unequal class ¥

istogram, W&
ing the histogr ﬂ;c fr

1 Sol.._;'_f@‘;; Histogram l::;ﬂ;n o "
The class intervals are pokd nal to the class

of the rectangle #77 of each rectangle.
10

ﬂ-oquenc:iﬂs‘ as

represented bY thearea

U

o=

(=

£
h

——» Adjacent frequency
A

5
5 395 433 545 69.5 19.5 39.5 99
. G it Class-Boundaries

(=]

For your information : ted by (height of bar)
= the freguency 15 repre
In & histogrant,

f.\[\f
h
et W™ Bomm S

e T

Unit & Basic statistics : . v P

Frequency polygon

A frequency polygon is drawn
midpoints at both ends are join :
polygon. This will make 1
horizontal axis,

We can draw the frequency

Polygon of a distribution wi
; ut i ;

ptlm'ﬂﬁ(tﬂl]' class t;l:equency against the mid vajye ::I’I‘:JI;J Wluhum e (.imwf"g the histogram. We
straight lines to form the frequency polygon ¢ class to obtain points which we Jjoin by
quu!cml:y polygon are Specially usefu] 1o compare two p

(vegetables, pulses, gold etc) aver giv : Yo sets of data e.g. prices of commodities
cricket to show the progress ofa batting ;

i Example [ Construct 4 freque

edyti(::::?f, raii! the midpoints at the top of each réctangle. The
¢ graph nemrzir_l!;i axis to accommodate the endpoints oi'ﬂ;g
ith the end points falling off to zero on the

Class-
Limits
Frequency
|_Solution |
Classes Class-Boundaries Class Marks F
(Mid-Point rEQuency 7
20—29 195—295 e '
30— 39 295—395 345 ;
40— 49 39.5-—49.5 445 i
50 — 59 49.5—59.5 545 5
60 — 69 59.5—69.5 64.5
70—179 : ;
69.5—79.5 745 2
80 — 89 79.5 —89.5 84.5 1
[
5
':;. g Jrreereiiinianda,
=
2.
o3
£

395 495 3935 695 795 89S
Frequency polygon

%95 295
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04.5

0
245 345 445 s45 645 T4 §4.5
. Exercise 6.1
1. Construct 2 frequency distribution of the marks of 30 students during 2 quiz with 100
points by taking 10 asthe class-interval- Indicate the class-boundaries and class-marks.
0,56,74,72 d9.85,76,32.83, 68,90,6?.66, 58,46,74, 88,76,69,57,

< 10" in a test of essay

40, 60,65,70 35,5
ency distribution and

63,66,47, 82,90.
2, Following are the

mistakes made by a group of students of clas
propriate size of class interval, make a freque

writing. Using an ap
also indicate the number of class intervals.
4.7,12,9,21, 16, 3,19, 17,24, 14, 15,8, 13, 1,1
3, Draw a Histogram for the following data.

8,22,6.

6,15,6, 5, 8,11,20,1

g) of the students in the 10th class.
16,26, 22,2342,

.ve the weights in (k
35,39,31,32,34,4,’!,40, 43,

36, 3?,23,2’?,41,42,

4. The following data g
25.30,32,29,24,40,
39,35,41,39,29. |

(i). Prepare2 frequi

(ii). Draw histogra

sked the stu

¢t of data was ob
4 6

ency distribution using a suitable class interval.
m and frequency polygon.
dents about their time spent on homework completio
tained (Time in hours).

1 2 2 3 1 4
3 4 5 2 2 3 !

3y 4 2 6

aw a histogram showing the results.

n time. The

5, Ateacherd
following s

4
1 2 5

3 . 1 2 1
Construct a frequency table and dr
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JActivity g
“Gettin
) & Ready for School jn th
ather your Data; e
Eﬂ,s%c your school-
minutes) do
you take i
school? Wri P
Ha;::;;. ;‘.;n:c the data in ag::::“t?o;eady o
mi e - -.
i er{l)utes, Collect res’t
S e students in the f P
s s cdu;, 10 min, 12 min 15{“-"'1 o
ped frequency table ﬂ;ry;n “:I.andmon
urdata, .

378 Cumulati
ulative Frequency Distributi
on

A cumulati
ve fr
equency table provides inf;
ormation a

When the sam ;
Ogive. € data is presented on
a Bﬁiph Pﬂ-P'El' [he ﬁ-eehand .
urve formed is
called an

m Construc
The frequency :'.Il: {Il:l eumulntivg frequency t
| Example (B3 1 ]: last class is the total frc,_-im;:h
] Find the cumulative frequency 3;: a set of data,
of the followin
g data.

x | 3
LJ I
| S 1 2 3 # : LHE : =
L_Solution | LT3 T
= =
X
3 { Method of finding (c.n
4 : &= L c.f
; i 1+2=3 :
> : 3+3=6 .
. : 6+4=10 :
; ; 10+5=15 s
: 15+6=21 o
o 7 21+7=28 5
! 28
s 28+4=32
: 32
= 32+3=35
s 35
35+8=43 43

N@TE@’;@M@

Ty = ——— .

-
-
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Example T 1, e
following g
exam in the subject of maths, Ing data marks of students are given during first pre-hoa

- Unit b Basic statistics

49 '
112 2‘2‘2'2'9'3‘3,3141 " : 25,30,27,28,35,36,40, 41 42 45.5
Scores: b4 Cumdlative ' 46,44,34,51,54 D 0,44,29,26.36,31, 43,46, 52, 53,51, 42,37, 27,3
| By takinga suitable class-intery
. » ai: re| 15111 1
5 Fr enc )( Frq,q\my | fr{:quency and draw a cumulative flﬂql?:;::]f;ﬁ;f];'ﬁ;gi:?mIon’ S |ESS " Rt
P b 5 2z | [ Solution | ; .
e ) To construct the cumulative fre u istributi
- \\_b- 7 - ﬂ%n, we take the class-interval as 5.
2 g =1 ol : Fequency | Class-houndaries | Cumulative Frequency
3 b - 13 25— 29 6 245-—295 6
g ' 14 : 30—34 4 205—345 io
5 35—3¢9 4
345—395
) uency for Score 2 40—44 G
Cumula¢|ve_Fraeq5 PRy 7 39.5—445 21
is ¥+~
45— 49 3 445 — 495 24
50 —354 6 49.5 — 34.5
D — 34, 30
: ' surveyed and the .
(1 Example B ol of 1000cc cars of 8 particular b?":i&?:on
5 o110 ] is s
The ‘“’."su;:r:z:sg&mm Constructacurnulatwe frequency m Cumulative Frequency Polygon
followmng nt
- itre ¥
T i N L B | i
disturbution 15 consturcted below. - g
|_ Setution | The cumulative frequency dis Cumulative st
Upper Class Frequency E ﬁ:;
Boundaries & T
= 16
= 15+
z 13+
= I3+
< 12+
S+t
s 0T
Iy I
o L
It
e Frequncy Polygon 0 is col it
umulative Frequney i curve 15 1 11
m cf' ich cumulative frequencies arc used for Pl“:mngir:lcumgtmclion of an 4 i 4 ; ; t I
A polygon in whic . The curve is also called a Ogive. 95 M5 WS M ps MS

- e frequency polygon.
Eug:éai:z:sc;g:d in the following example.

Ty | =
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Exercise 6.2

Rs) of wo_rkm.
)II]O, 150, 66, 58,90,

ve frequency polygon

1. The following data give the wages (in 98, 120, 77, 90-

60, 75, 80, 85, 90, 84, 70,73, 76, 84, 95,

By taking 10 as the class-interval, prepare:
(i). Cumulative frequency distribution

ency table for the followin

(ii). Cumulat

2. Make cumulative frequ

is as fallows. Construct a

3. In a city during the first week of August ramfall recorded

cumulative frequency graph. y
mmmmm
—% | » [ B %]

4, Draw less than and more than cumnulative frequency polygon for the data given.

following.

d more than 50 marks.
less than 70 marks.
etween S0 and 70.

5, Determine from the data of Q4, the

(i). Number of students who obtaine
(i}, Number of students who obtained
{iii].Number of students who secured marks b
(iv). Class interval of all classes.

(v). Lower-class boundary of 5 class.

6. Construct an 0give for the following table

L

————

Unit & Basic statistics — T —— .
Measures of Central_'i‘t:eudenc}'. — ﬂ

Central Tendency ofa data i
ta

largest number of item tﬂ:sdtshf:ajuc tha

Tendency or Averages arc also concen

the centre of a distribution sometim

'E‘_\’pi::i_t)l' Central Tendency Averg
(). Arithmetic Mean (A M}gcs
(1n). Median .
(iii). Mode
(iv). Geometric Mean (G.M)
{v_). Harmonic Mean (H.M)
(vi). Quartiles

Caleulate for un
DA M| T iR ankgrevped duts

(a) Arithmetic Mean (for ungrouped data)
Arithmetic Mean or si i
or simply Mean is calculated by adding all values of the data d
ata divided by

the number of items (values X X
If
e Lot ¥ is olvenss ) 1 Xy Xpy...X, are 1 values; then the Arithmetic Mean

L repres
e tg an;n;t::ei:.rl:gjf iata or the stage at which the
- : ed central tendenc
led measures of location, because tI}: S
i ey locate

R T T

Median = 158

XNt x+ x5+

il

= 2 1 h X Xk X G F X XLt Zx‘
& . _isl

X

. n
¥ = Arithmeti = i .
tic Mean, 3" = sigma (Notation used for the summation)

T Sum of data
Number of data

=Ry Xy K X E=1 23,0
n = Total number of items in the d
ta.
By short-cut method )

Formula for short-cut method is,

X=a+ ._ED‘

n

Where

X = Arithmetic Mean

a = Provisional Mean (P.M)

D_ = (x-a) (Deviation from Provisional Mean)
Zﬂx = Sum of Deviations from P.M

n = Total number of values in the data.

NOT FORSALE

R

e

o
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Example [}

Find the A.M of the values 2,3, 4,5, 6. 71,8,9, 10.
(i) By direct method

(ii) By short cut method

"_"S".mﬁﬂl}:l

i) By direct method -
(I‘.} i ’ < be the AM of the given items. Then by using formula
: ' Fxd ot Gt Xt T X

NPT AT LILL AR

T
x=6

(1) By.;hnri cut method

- i

~ Unit & Basic statistics. m— 1

¥ =
s £

(b) Arithmetic Mean (for groupeq data)

If 2, X5 Xppoey X808 7 valies wi
pobarhareeny HALE 1 VAIUES with
the Arithmetic Mean X is given asﬁ'ﬂ"(""'!ﬂ as frequencies of the respective values, hence
]

> h%+ fix 4 ;
x=ll 00t o v QR
h+h+f. ... +f _%

Example

In a coaching class of 13 students,

a tes ;
obtained by the students. t was conducted, and the following marks were
10,12, 12, 14,9,18,9, 13, 16,9, 17, 16, 14

Make frequency table and find Arithmetic mean.

[~Solution |

: Score 9 10 12 13 14 16 ] 17 | 18
Frequency (f) 3 1 2 1 2 2 1 1

(x) N Jx

Score Frequency

9 3 27

10 I 10

12 2 24

13 1 13

14 ¥ 28

16 2 32

17 1 17

18 1 18

Yf=13 | Yf=16

: f
Arithmetic Mean = .i:?

L1
E

=13

3 e

.r-‘._:.

il
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Example

The prices of 2ZK'W gencramrsaregivmbz
price.

low alnngwimtheir frequencies. Find the mean

(i) By direct method
(ii) By short-cut method

120-124

Price
(In 100s)

l""'.i‘ﬂtﬁﬁon_:]

The mean price of the generators= X
=
=¥

8968

——

85

=105.5 hundred rupecs

= 10550+

=

Unit 6 Basic statistics

(11) Short—cut method
Let the assumed mean a = 107

Class ___Ta“‘—* =
Interval Mid -point Frequency De=x-a D,
90 — 94 == : _
95 — 99 23 3 92-108=-15|  -60
100 — 104 103 11 97-107=-10|  —110
105 — 109 , 11 102-107=-5 =75
110 — 114 n 2 107-107=0 0
1 —Ti 12 19 112-107=5 55
20— 124 > : 117-107=10 90
L5 3 122-107=15 a5
Ef= 85 Zﬂ}. =m7:
R 02
zf
=m7+[_.*§J
85
=9095-15
%5
= 9080
85
=106.83
=10683/-

(ii) Median

It is a value which is in the center of observations when all the observations are arranged in

ascending or descending order i.e. Median divide the data in two equal parts. Median is

calculated for the following data:
(@)  ungrouped data

(a) Median for ungrouped data

Ifin a data there are n values, then after arranging the values in ascending or descending

order Median is calculated by the following rules:

{b) discrete data {c} continuous data

Median = Size of (”—;—1)1;1 item (if nis odd)
- or

Median = 1 [Sizc of .;ith + Size of [—-—ﬂ ; 2]!h ilem] (if n is even)
2




iy g

‘- ™
Example Find the median for the following values.
2,4,5.6,3

(~Solution | Writing the given data in increasing order
2,3,4,5,6

SNuw x vl

1

O PR =

L

By using formula [

: . + :
Median = size of 3’—?-!}&! item

5+1
= size of [—1—-] th item

= size of 3" item
=4
S0 Median=4

Example m The following is the daily pocket money
family 10,20,15,30. Caleulate the median for the data.

) —Solution !

Since number of items is even, so

Median =-| Size of & th+ Size of 242} item
2 2 2

1)a: i
= E[Sm of %lh + Size of (%)[h]ilem

1 pa: :
= E[Slzenflnd+ Size of 3rd] item = 12(151-20] -3 15
> ]

Unit & Basic statistics

~ What's the error? —
| 0,5,7,910,3,5.8 1
|

Median = 9.3

The median for an odd
number of data is the
middle value when the
data are arranged in
ascending /descending
order. The median for an
even number of data is
arrnged is the mean of
wo middle values when
the data are arranged in
aseending/descending

in rupees for the children of 2

2,

e
Unit & Basic statisties

) '.ﬂm &
"ol
> S+

in the cumulative frequency column is its median But if Z ri 2
i is even, then the value of x

N

(b) Median for discrete data

" . . + a em
frequgncy {Ilqlﬂhuuan IF E f 15 Odd thcn I'h.e \"alue olx 0[3?05'

opposite to =— th item i :
PPo B in the cumulative frequency column is its median. Thi b
ian. This can be

illustrated with the help of the following example
5.

[ Example [ :
p . The following are the marks obtained by 35 students in a test
est,

g
10 12 15 20 > =
f 1 10 5 3 ; A

Find median of the data.

| Solution
X f ‘_f
10 1 1
12 10 1
15 5 16
20 13 29
25 2 31
30 4 35
Since n= Z_;‘-——}ﬁ
So Median = Size of (f—;—‘]th item
= Size of [}E,’:—I"}I.h iem
= Gjze of 18th item
=20 '
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;‘iﬂl W g

" bExample [f[] Find the median marks from the following distribution:

(Marks) x
l Number of students

I-_Sﬁluhun |

ik |

Marks x

e

10

20

Median = Size of [L;]lh item

= Size of {1—:-] th item
= Size of 6th item
=73
So, Median =22
(c) Median from continuous data

For computing median in continuous data, it i
medianis calculated by the following formula:

s important to make class boundaries and then

Median =1+ -}i[ﬂ - c} where,
JAY

1 = lower limit of the median class
j = width (class-interval of the median class)
f = frequency of the median class

2
2

— cumulative frequency of the class preceding the median class.

L
2
¢

ke b W

—

e
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|| Example [ Find the median of the following distribution.

Daily wages (in Rs) | 60—69 | 70—79 | 80—89 [ 90—99 | 100109
Labour 4 l 6 8 1 10 ‘ 5

_Solution
Daily wages i (£8) (CH) I
Class-Boundaries | Cumulative Frequency
60 — 69 4 59.5 — 69.5 4
70 —79 6 69.5—179.5 10 H
80 — 89 8 79.5 — 89.5 18 |
90 — 99 10 89.5— 995 28 &
100 — 109 5 99.5 — 109.5 33 '
S =3 h

L

Median =" th tem = %m iteim

= 16.5th item
Median lies in the group 79.5 — 89.5

Median = [ + 1‘- (i— 1
fl2
=795+ %{ 16.5-10)

=795+ % 6.5)

=79.5+8.125
= §7.625

(iii) Mode

The value that appears more times in a d

frequent value in a data is called mode.

I Example [ml From the following sizes of kids trous
25,30, 31, 25.35,25 ’

l_sﬂ“—-__] In the above data, 25 is the most frequ

ata, is called mode for the given data or the most

ers, find the model size.

ent value, so the model size is 25.
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i
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Il Example m The following data shows th
weight.

ts. Find the mode!

¢ weights of the studen/

the data.
| 15 th most lfcquEnl aluc m
L_——m " n—.—J I\lﬂdﬁ = 40. bcCaqu 40 c v

| Example [} Calculate the mode from the

| Sulutiun_j

following frequency distribution.

Maodal group

The mode lies in the group 12— l6.
5o by using the formula

LA ] ,
gamje| =7 |*¥
= (21: =
= imi odal group
Where ~ |ower limit of the m
= Frequency of the modal group
f? = Frcguenc)r of the group preceding the modal group
}q = Frequency of the group following the modal group

=12+133=1333

Unit & Bosic Staistics.

; ' = class-interval | £
6 -
i So, Mode -12+(2(?_442]x4 ‘ & "-
12+[.1_2—:-]x4 l i
=1:£+EE

i B s
e =

e . IR SR

-
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(iv) Geometric Mean (G.M)

(ieometric Mean is the nth positive root of the product of » values.
(a) Geometric Mean from ungrouped data

If Xpy¥ X spoee X, 87€ 1 values ina dlala. then the Geometric Mean is given as

GM = (X, %X, X2 %, XX, )

or  G.M=Anti-log {z"’g")
n

|| Example I Find the Geometric Mean (G.M) of the marks obtained by the 9th class

students.
- 60, 65, 70, 80, 85, 90, 75.
| Solution |
x Logx
60 log 60 = 1.7781
65 log 65 =1.8129
70 log 70 = 1.8450
75 log 75 = 1.8750
80 log 80 = 1.9030
85 log 85 =1.9294
90 log 90 = 1.9542
3 logx =13.0976

log3
G.M = Anti-log 2logx
n

13.0976

= Anti-log

= Anti-log 1.8710
=74.31

(b) Geometric Mean of Grouped data

Let x,, X3, Xy, ony X, be the mid-points in a frequency distribution and £, f f, ... f; are their
respective frequencies. Then the G.M is calculated by the following formula:

G.M = Anti-log m}
2f




b Example ]

Calculate the Geometric Mean (G.M) of the following data.

Marks 0—20
Number of students 3
| Solufion |
- flopx
Marks X I log ¥ Flo;
0—20 10 3. 1.0000 3.0000
20 —40 30 14771 5.9084
40 — 60 50 10 1.6989 16.989
60 — 8O 70 1l 1.8450 20.295
Y r=28 3 flogx=46.1924
L L_____J;/J
. * By formula,
. Z Sflogx
G.M = Anti-log zf
. 46.1924
= Anti-log -—53—-‘
= Anti-log 1.6497
= 44,64

| When you multiply 1089 by 9, the
" answeryou getis 9801, which is the

exact reverse of the number 1089

Unit & Basic statistics - ; At :_-:ﬁ
(¥) Harmonic Mean (H.M) _ e

It is the reciproeal of the Arithmetic Mean of the reciprocal values

e —

@) Harmonic Mean from ungrouped da

Let there be '#' values ie., x, x, x,,
calculated by the following formula:

+++s X, in @ data, then the Harmonic Mean (H.M) is

HM= 1 1 ?; = "
= I S s 1
—tr -rz I] X

L

o Ll

[ Example

Find the Harmonic Mean of the following values. 5, 6, 8, 9 and 10.

T

|_Solution_ |
X log L:
X

5 1
- =02
: I

(] 1 !
~=0.16 3
6

A L0125 |
8 |

9
loon "
9 -

0 :
Lgi
10

¥ L =095
X
By using formula:
HM =—" _=_3 7194
695




ing formula:
The Harmonic Mean of grouped data is computed by the Rl

2(%)
I Example 124

Find the Harmonic Mean from the following data.

- s 24 —30
Classes 0—06 6—12 12—18 18 24 :
5
Frequency I 2 i 4

(__ Solution.. J __'___________I___f_——-‘

Classes | Frequency (/) (Mid-point) 2
L L o33
0—6 1 3 3
2
= =022
6—12 2 9_ 9
5
— =033
12—18 5 15 5
4 —
4 21 — =0.19
18—24 -

Upit b Basic statistics.
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Eﬂ Properties of Arithmetic Mean
* B The sum of deviations of values measured from their A.M is always equal to zero.

v e w-%=0

iml
B The sum of squared dev
(minimum).

= Z(.l.’i —=X)*= Z{x ~a)’ , where X = AMand @ = any constant

[ ful

iations of values measured from their AM is least

If y, = ax, + b where @ and b are some non-zero constants, than y=ax + b,
# IF K-subgroups of a data having their respective means X1, 2. x. with respective
frequencies n,, n, i, ... i, then the mean of the combined data is givenas:
L
Zn,.\’,
=t
a4+ . .

[iFetel68E Weighted mean e

- _NE XX,
F Xe = =

& The numerical values which show the relative importance of different items are
called weights and the average of different items having different weights is called

weighted mean, Letx;, x, x, ...x, are different values of items having weights w,, w,,
w,..owithen weighted mean:

o T WX W W, Z.ﬁ“’,
A = =
Wy W, ok W, oW

Example & The marks obtained by a student in Maths, English, Urdu and Statistics

were 70, 60, 80, 65 respectively. Find the average if weights of 2, 1, 3, 1 are assigned to the
marks,

“Solution |

70

140




|
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T ina Averages i 3 ive
g m Muwngn B ( Arithmetic means} derived from the successive
It is succession of averages ously recomputed as new data becomes

|
'H segments of a series of values. It is contint alue and adding the latest value,

; e
available, It progresses by dropping the earliest
Example

During first week of May, daily temperatures
3-day moving average emperature.

were récorded as given in the table. Calculate

_____———-_'_-_‘
I —
Days Temperature
Saturday 40
Sunday 37
{ Monday 36
| Y
| Tuesday - 38
P o NI
Wednesday 37
| e
Thursday 41
| L —
Friday 39
‘ (~Bofution _ ]
3 day moving average
Days Temperature i
Saturday 40
Sunday 37 40+ 337 +36 _ 1767
Maindy 36 37+36+38 _,.
3
Tuesday 33 36+38+37 _ "
: 3
Wedeadey 37 38737 +41 e o
37+41+39 _ 19

Linit & Basic statistics

IBII Lstimation of Median, Mode and Quartiles graphically
0] Median |
For median the class-boundaries are plotted on the horizontal axis and their cumulative

frequencies on the vertical axis. Then points are located above the boundary points against

their respective cumulative frequencies. Al the points are then joined by straight line to get a
curve called 'Ogive.

Horizontal and vertical lines are drawn from the point where median is located, so the value
on the horizontal axis at which the vertical lines intersectthe Ogive, determines the median.

Example (571 Find median graphically from the following frequency distribution:
] Classes | 10—14 | 15—19 | 20—24 | 25—29 [ 30—34 | 35— 39

[ Freg 1 . § 7 2 6 4
Solution .
Insses f Gomutatiie j PRARECY Class-Boundaries
&
10— 14 1 95—145
15—19 5 (] 145—193
20—24 7 13 195 —245
25—29 2 15 245 —29.5
30—34 0 21 - 29.5—345
35—39 4 25 345—39.5

Median = ’—;.-ﬁ item = gs-tiuitcm = 12.5¢h item

35

e
R R R BB ]

—
i
3
A
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ERROR ANALYSIS Describe and [y s _— median | {iiilﬁﬂ:ﬂ;f“ﬂs
correct the error made if finding the X : To find the values of Qr and Qs from graph | i i) ;
median of the dataset, . /\ 10,11,24, 45,41, 15,45, 24, 50| drawn. graph the cumulative frequency polygon (ogive) is
(i) Mode Example B Fing Qv and Qs from the following distribution.
We need histogram to estimate mode graphically which is cxplained with the help of the Marks 0— 10 .
i following example. ,‘ ] Rl = . N=4 o= |
B ey |
Example Find mode graphically from the following frequency distribution. sz 2 2 g 3 2 I'
| Classes | 20—24 [25—29 | 30—34 | 35—39 | 40— a4 | 45 —49 | 50354 ' ™ Solution ! . ;
L L Li = ﬂ i |
Frequency | 1 4 8 1 15 9 2 | N P of ocation of Qy = = th item
[~Salution. - : ' 0—10 3 3 = 272 thiitem
Classes ¥ Class-Boundaries 10 — 20 5 g = 5.5tk itéin
20— 24 1 19.5 —24.5 20— 30 9 17 Location of Qs = 27 th item
25—129 4 245—295 30 — 40 3 20 412
30 —34 8 295—34.5 40 — 50 2 2 | - S(T]m item
35—139 11 34.5—139.5 = 16.5th item
40 —44 15 39.5—44.5 W - Cumulative Frequency Polygon
45 —49 9 445—495 t F
: 50-54 2 49.5—54.5 % T
20 -
154 Mode=415 5 B
144
134 e
4 nf S
n+ Il
| 04 i
9 = i
§| oL o T
714 5
El eI :
b & 4
44 -
T = ks
f -+ b < I f } ;
0 | . ] ) 1 2

CB
Q,=15.Q,=294




1. The following are the weights (in kg) of students of the 10*
45, 30, 25, 36, 42,27, 131, 43,4

v [Exercise 6.3 .
‘._H__,h“-_.

£

"1_.lp

grade. i

9 and 50, .
G 2p dclj:‘i;cuhte mean of the weights, ‘;:vi"# A :ﬂf
- Fin mean of the weigh : L 3
;\ 3. Using assumed mean g Bs given in Question | by using short-cy method

1242, 1248,
& 252, 1244, 1249

ind the mean of the following frequency distr bution,

5. Find the median of the following data,

(i). Heights of boys in inches,
‘ 64, 65, 65, 66, 66, 67
(ii). Salaries of 9 workers

ofa factory
7000, 6600, 8000, 45

00, 7500, 11000, 90pp 750
. » ¥ i ] U
6. Find the Ar i i

Sélnlhmet:c megﬂn, Geometrie mean, Median and Mode of the following da.ua |
70 71 71 71 73 ” W i

7. A set of datg contains (}

1e values gs |
St Showmagmwﬂmd;:.f}ﬁé:;i 160, 157, 156 mean edianyg 00
8. From the following distribution . klf I

Unit & Basic statists‘ql
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Measures of Dispersion
Dispersion is the scatterdness of values from
Types of measure of dispersion are:

{i} Range

(i1} Standard deviation (S.D)

(111} Variance

(i) Range

its central value (Average),

The RANGE is the difference between the smallest observationand the largest observation.
Range = Largest value — Smallest value

Example I!; What is the range of the data 209, 260,
270,311,31172
[~Solution |

The largest value =311
The smallest value = 209 m
Range = largest value-smallest value
Range =311 -209 = 102,

So the range is 102,

Example E:‘Jj Following are the names and heights of mountains in Karakoram. Find the

range of heights,
K-2 B611m
| Ghasherbrum I B068m
Broad 8047m
Ghasherbrum 11 8035m
Ghasherbrum 11 7952m
| Ghasherbrum IV 7925m
Rakaposhi 7788m
~Solution” |

The maximum height = 8611 m
. The minimum height = 7788 m
Range = maximum — minimum
= 8611 - 7788 = 823
So the range is 823 m.

Ej_

The range tells you how
different the observations
are. A large range means
that the observations are
very different. A smaller
range means that they are
more similar.

Range is very rarely used as it does not tell us about the observations in-between the

largest and smallest values.

TR————
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(i) Standard Deviation (5.D)
It is the positive square root
Catietebotma, of the average of Squared deviations measured from AM

ie. SD= Mz
‘If = for ungrouped data
and S.D= Zf{x—-.;) fe
Zf or frequency distribution

(i) Variance

Varianee is the square of standard deviag
¢ cviat i i
'S'. Mathematically it is expressed o Ve ]

ag y denoted by the symbol
2_ Z@"‘;}J E ¥ £ ¥ '
5 ————-" or E _[Z;—J for ungrouped data
In the given data the low and S*= Z—'{(—I—ﬂ or —Z—"&_]ﬁ DI : .
T, T TS e conims
e=295-437
Rang . [ Example
'E,Iimple G candy bars are llﬂlﬁd
invario i lane o
The numbers of grams o Find the variance and standard deviation for the following data:
below. edian, mode, and range. F:;‘::‘ e . 6,8,10,12, 14
Find lhc]:;m:gnth if necessary. Then :: cange 10 SOIUI};)];_-J
the 088 e measure of central tendency
Eﬁéﬁ%ﬁhe data. Justify your answer- x= Mﬁ =
9,8,9,8,9,13: 4 .
—solutio - I
[Fsetm 01849 +9+9+ 1342 _yi6g ’ 6 6
mean: 7 b
: 24 10
H 3-; S 91 9’ 9' 13'
l::;g:-n 9g occurs most frequently- gian of 12
: - g edi '
rges 248108 | tendency or range 1o describe the data is the ™ i
- ure of central tende ms.
E‘e aﬁ?p'lr‘:laﬁ:wm'::s is affected by the highest valus, 24 g2
¢ mode. i

: 17510/58200 74944
< 40n03 23946 26433 83279'50288 41971 J

ity L.
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ig_E_xamj_J_i_E: The following is the distribution for the number of rotten eggs found in 60
crates. Find the standard deviation and variance of the rotten eggs. ;

F‘“'““““"" 0—4 \ 4—sg | 8—12 | 12—16 | 16—20 | 20—24
eggs
]Nu.nt‘c.-ams s | 10 15 0 | 6 | 4 |
| Solution |
r C.B f x x| ¢ | K
0—4 5 2 10 4 20
4—8 10 6 60 36 360
§—12 15 10 150 100 1500
12—16 20 14 280 196 3920
16 —20 6 18 108 324 1944
20 — 24 4 2 88 484 1936
696 9680 |

e = B2 _[%;]2

_ 9680 _[593]’

60 60
=161.33 - 134.56 =26.77

S, D = Variance =+/26.77 =5.18 (Approximately)

[ Activity B -
5 H number Tally Frequency
Substances with pH values less than 7 ar¢ P

acids, those with pH values greater than 7| Less than 7

are bases, and substances with pH values

equal to 7 are neutral. Test several solutions

and list the pH values. Make the frequency Equal to 7

table of pH values by completing the table

uiistgl Greater than 7

Unit & Basic statistics e o
. e T — . =" =

*  Exercise 64
'—___-w =

. Find the range for the following i
W v
1,13,15,21,19,23, o
2. Abank branch manager was i
t 3 s
of customers. For this he ca::‘i::ie:t:f;usgmaﬂng times
. A random

sample of 12 customers w.
following data. as selected and yielded the [

5.90 9.66 5.79 8.02 873
547991 8.01 10.49 835 6.68 5.64

Calculate the following

(1). Average (D). Medi
"ala - Median {ii). Sta -
3. Calculate tt : / ndard D
¢ the Range, Variance and Standard Deviation foret‘lll: tfli:t:lrllc) ing d
wing discrete data:

S e

4. Th'c FOHG Ilg !able ShOWS lhe Illd[ks (Ih a]llﬁd I!)’ Hl s"]lif;n{s I}t two sectiol f Hl' |
Wil t ns 0 Class.

Section A 7 9 ] 9| 4 7
v - 5
. Section B 6 10 6 |.4 2|8 10 -
Find their 6 :
(a) Arithmetic Mean (b) Variance

5. Followi
ollowing are the marks (out of 75) of the eight students in two subjects

Student
A |B |C |D |E |F
— : . G |H
Marks in Mathematics 54 163 |59 (45 [52 (35 |61 |68
Physics
- |52 |55 |57 |51 [56 |58 (50 |so9

Compare the
standa iati : i
more consisten rd deviation of the marks and tell that in which subject students are

6. The following ; y
: ing is the distribution fi . i i
Fi : ion for the number of defective bulbs cart
nd Variance and Standard Deviation of defective bulbs, : ARk

No. of defective bulbs | 0—2 [ 2—4 | 4—6 | 6—8 | 8—10 |

No. of packs (f) 1
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At the end of each question, four circles are given. Fill in the correct circle only.
(i). The difference between upper limit of two consecutive classes in a frequency

table is called.
Q Class limit O Classinterval O Classmark O Range
(i1). A cumulative frequency histogram is also called
O Histogram O Pie chart
O Ogive O frequency polygon

(iii). The number of times a value appears on a set of data is called
O frequency O average O mode O median

(iv). The data below represents the number of televisions that 11 students have in their
homes. Find the mode of the data.

3.2,1,1,1,5,3,1,2. 1.2

01 o2 O3 . 04
(v). Inwhich data set are the mean, median, mode, and range all the same
number?

01,233,212 il 31,334
01,333,231 02212323
(vi). The n" root'of product of ‘n’ number of values is called.
O arithmetic (O geometric mean
O harmonic O standard deviation
(vii). In a set of data.
63, 65, 66, 67, 69, median is
O 63 O 66 O 67 O 69
(viii). In a set of data
41, 43, 47, 51, 57, 52, 59 median is

Q 51 O 47 O 47 : O none of these
(ix). In the given set of data 5, 7, 7, 5, 3,7,2,8 2 mode is

09 Os 02 07
(x). Inthe given setofdata 5, 5, 5, 5, 5, 5, 5 the standard deviation is

Q5 Qo a7 O none of these

(xi). -The average pocket money of 30 student is Rs, 20/-. The total amount in the
class is

O Rs. 20/- " O Rs. 30/ O Rs. 300/- O Rs. 600/-

Unit & Basic statistics

O 1500
(xi11). The difference of the |
O Mean O M
| T O Ran O Standard deviation
(xiv). The formula “=—determines
n
O Arithmetic Mean i
O Mode 8 g‘.l'::mn
(xv). What is the difference between the m :
SetA: (2,1, 7, £ 1,9 ¢an of Set B and the median of Set A?
S&t B: {lzl 5: —3| 4. ?,. "?}
O -05 O 0 O 05 O 1
—.- 2 ’
(xvi). Zf{x *) is called
20
O Range O Median O sbp O Variance
(xvii). The most frequent valye in the data is called jts
O Mean O Median O Mode 0 g

2. The ages (in years) of 27 students f10*cl iven. Prepare frequency distrj
of suitable class interva]. ° R . -

17,17, 16, 16, 17, 16 g

y i A X . 17, 1
15,17, 19, 18 g 17, 16, Is, Ig' 113
15,19, 19, 15 s 16, 18 #EER

3. Prepare a histogram of the following table:
B C D E j

4,
Prepare a frequency polygon of the following frequency distribution.

Score in test Frequency
0-10 2
11-2] ; 7
22-32 25
33-43 11
[ @30




o lavie SUmmarigg oh Wweights i k; lograms of 250 boys. Represent
ﬁ_ ofa Cumulatjye ﬁ'equency Polygon,

53
53
54
44 54
44 55
42 45 48 52
(&1Groupthcdata mroclassmrerva!safsize.z beginning wiy, the interya) 24 5 25.5
(b) Sey upa fm;uency table for the above daty
() Builg the histograp, for the daty
(d) Draw the ﬂ'eqm:ncy Polygon for th;s histogram
(¢) Find the Cumulatiye frequengieg
(1) Draw e ogive,
(8) Find the Tange of the dagg.
(h) Find the Mean of the day
(1) Find the standard deviation of the day,
() Find the Varance of the daa,

Unit b Basic statistics
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& f@

frequency table, _ o
A frequency table can be represeneq graphically bya I1is gram,
Ahistogram is a vertical bar eraphwith no space in between the bars,
The arcaof each bar is Proportional to the frequency it represents.

e

i ing a set of data, A
cumulative frequency table provide another way]:jl;:f:eﬁszhﬂg ohespar
o lli::lltivc frequency table can be represented by a cum uency cury
cumu
asan Cuaive,

is arranged in order of increasing
dian is the middle value when a set of data is i f;d in
nggtidle the median divides a set of data into two equa 3
m .

h ddlc lrﬂ'Llﬁ thhe IDWCI |!H.[f|5 IhB fu“‘.‘l thBI "!L" ﬂ.l][[ rh.ﬂ mjdﬂ]e 'h

i ile
il 1an and the upper quarti
er half is the upper quartile, The lower q&ﬂ;ﬁ;ﬁ;ﬂ ;
:ﬁﬁch divides the data into four equal parts are

quartile
i i between the upper

The inter guartile range ofa set of numbers is the difference

and the lower quartile.

Asetofdata can be described by numerical quanti lfes :ﬂ;;:;::: 5.

The three common averagesare the mean, the median

The mode is the number that occurs most ﬁ'l.’,qw.':lltl;r.I:.cr R
The mean is the sum of values divided by the num

i iddle value of the class
is7= 2K where x is the middle
The mean of'a set of grouped data is ¥ S5

interval.
interval and f is the Seqeenoy of ik CIas_s y iddle value when the data are arranged
The mediay for an odd number of data is the mi

the
i iddle values when

in aseending/descending order. R s

The-meding for 2n even number of da mean

H ing order.
dataare arranged in ascending/descending




