Experiment-1

Aim :-To calculate the Mean height of the students of class.

Introduction :-

The tendency of the distribution is known as its Central tendency and the measures devised
to consider this tendency are known as measures of Central tendency.

The most familiar and widely used measure of Central tendency is the arithmetic
mean . It represents the entire data by one value which is obtained by adding together all the
values and dividing this by the number of observations.

Sum of all observations
Total number of observation

Arcthmetic Mean =

Procedure :-

Step 1 - Gather all the height measurements for all the students in the class.
Step-2 - Sum all the height measurements. (Variates -X)

Sum= (X1+X2+X3+.................. + Xn)
Step-3 - Divide the sum by the total number of observations.

Mean (X) = X +%3+%Ag+.-+%n = s
N N

Observation :-



Name of the

AR Height (inem) |35 | students . HeLGhY (in exy
1]Aadya 165 29 | Nikesh 135 . j
R |Aakash 170 30 | Nilesh 130
3 [Abhay - 165 3t | onkar . A4l
4 [Abhishek 168 22 | Pallowi les
5 |AKansha 165 33 | Prashant 177
¢ |AtKa 165 34 | Purbasha 168
# IAncrodha 164 35 | Parve 166
3 Arcen 178 36 | Rahut 16%
1 Argan 162 37 | Rajesh 170
10 D hikhoo 169 38 | Reettka 164
) farhot 163 39 | Rhetu 172
12 fgad endliroc 150 | 40 | Rétcka leg
13 rarcma. 168 4\ | Rohit 185
“ Ot 156 43 | Roshant 165
15 Greendoo 156 A3 | shatie: 160
K Haurshdevy 165 44 | Shubham 13y
n Heen 168 45 |Shubhangt 162
K Homange 165 46 | Siddhant _d#d
14 [Homanshe 166 43 | Srcshin 158
ro [HEmshikKna 164 48 | Swman 458
dro Kwm 123 49 | sSwashK 171
23 Kadok 168 50 | Taanya 168
r3 [Kanha 465 51 | Tarun 435
4 Khushboo 163 | 53 | Tikesh 174
25 [Mond eet 182 543 Vasundharo 13a
l%ﬂmi 162 85 | Vikagh 175
i 7 [Michowel 176 55 | Vinay 198
. ls|mihir 165 s6 | Yash. 17
| |

Calculation :-




Cadewlotion -
PV PN NPT N

Suen o el

$X = Xp+ R+ X+ XXX S.ho.
s = 1674 + 1640 + 1731 + 1692 D410 16?:{ »
F$A679 +1050 EaSaand i) 11220 1640
= 0433 i iij) 2130 1737
iv) 3140 1693
v) 41—r50 1673
I Vi) 512 56 4050
| X = X TR e rlaaio Ol
A atintns] AN S DG i ks R
Result :-

So the calculated mean height of the students of the class is 168.53 cm.



Experiment- 2

Aim :-To calculate the Mean weight of the students of class.

Introduction :-

The tendency of the distribution is known as its Central tendency and the measures devised
to consider this tendency are known as measures of Central tendency.

The most familiar and widely used measure of Central tendency is the arithmetic
mean . It represents the entire data by one value which is obtained by adding together all the
values and dividing this by the number of observations.

Sum of all observations
Total number of observation

Arcthmetic Mean =

Procedure :-

Step 1 - Gather all the weight measurements for all the students in the class.
Step-2 - Sum all the height measurements. (Variates -X)

Sum= (X1+X2+X3+.................. + Xn)
Step-3 - Divide the sum by the total number of observations.

Mean (X) = X +%3+%Ag+.-+%n = s
N N

Observation :-
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Calculation :-
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Result :-
So the calculated mean weight of the students of the class is 60.10 kg .



Experiment- 3

Aim :-To calculate the Mean height of the students of class by using class
intervals . (continuous series method)

Introduction :-

In a continuous series, the arithmetic mean may be calculated after taking into consideration
the midpoint of various classes. However, the method will be the same for both inclusive
class intervals and exclusive class intervals.

Procedure :-
There are two methods, i.e. direct method and shortcut method

DIRECT METHOD

Step-1: Make class intervals from raw data and write their (f) frequencies also.
Step2 : Find the mid value of each class (m).

Step3: Individually multiple the Frequency with the respective mid value (f.m)
Step4: Find the product of the Frequency (sum of f).

Step-5: Find the product of the (f.m) [sum of f.m]

Step-6: By using formula, calculate the Mean

3 o =6 £fm= Summotion 6F oll the

SF VUWUACEA UT T "\-'”}

¢€ = Sum of Frequency .

Shortcut Method

Step-1: Make class intervals from raw data and write their (f) frequencies.
Step-2: Find the mid value of each class (m).
Step-3: Calculate the deviation for each class .
[deviation (d) = Mid Value (m) - Assumed mean (A)]
(Assumed mean should be taken from mid value)
Step-4: Multiply the deviation with respective frequency (f.d)
Step-5: By using formula, calculate the Mean

—FS'(’ A+ s£.d
>

I




Observation :-

* Observotion Table - (Direck Methodl).
d5.5 ' \ - \ \ 3 | (m).
S.9. | Closs Anterval (C1) Fre,q,uen%('f') Midv oliie L m. id
1. | 455-160 cm: 4 157.5 630
v R | 4601165 T |G 463.5 2600
3. | 65-170om. 19 4167.5 2182.5
4. " | 430 =135 Cm- 6 i 172.5 1725
S. |.4735-1%0 om: 4 vl 4795 710
€. | 150-185 om. 3 SR 547.5
v 2{::56‘ S0 =q345
% Observation Tapie - (Shortad Method) _
; ;
closs Interval (C1) ﬁ-@gu)ﬂ% Wug%h d=0m-n) £.d
IS 4 153-5 |[15%.5-167.5 =(-10) | =10x4 =(40)
160-165 cm 16 162.5 1| 262552635 = (-5) [-5x16, = (~60)
165-130 om- 19 | 167.5 | 167.5-167-5=0 oOxIq =0
1y0-175¢m. 10 d7asi |l lias=1e9.6= 5 |5xI10 = 50
175-1%80 cm . 4 137.5 |139:5-167.5 =10 ;[ 4 ¥10=40 - |
" A80-1g5¢6m. 3 1855 | 182-5-16.1.5 15 - | \5X 3. = 4g
it =56 e Z(d-15

Calculation :-
Direct method c_alculation .

Shortcut method calculation



Ladeulakion -
Let the (A)Assumed mean be 46%.5 .,

di= ™M -Ay = [67.5- 167.5 = (—10) _fidi= -10x4 = (-40)
\ § . = 10X4 = (40
d2= Ma-Ay=163.5-16%.5= (=5)

fady = -5 %16= (-80)
1d3 = my-Ag =167.5 -163.5= 0O

F2d3= oEX19:=""0
L= Ma-A - 133.5- 167.5 = (5) fua,= 5xl0 =50
de= ms-A = 177.5 - 167.5 = ( 10) fsds= loxyq = 44
DR 00 loi5- (15). fede- f5xa- 45 |
s o e 16 o
$F=4+16+1a+I0+4+3 =56
RN sl e35 - 5 . 4635 +0.08 - 167.76 ol
E 56 i
Result :-

So the calculated mean height of the students of the class is 167.76 cm.



Experiment- 4

Aim :-To calculate the Mean weight of the students of class by using class
intervals . (continuous series method)

Introduction :-

In a continuous series, the arithmetic mean may be calculated after taking into consideration
the midpoint of various classes. However, the method will be the same for both inclusive
class intervals and exclusive class intervals.

Procedure :-
There are two methods, i.e. direct method and shortcut method

DIRECT METHOD

Step-1: Make class intervals from raw data and write their (f) frequencies also.
Step2 : Find the mid value of each class (m).

Step3: Individually multiple the Frequency with the respective mid value (f.m)
Step4: Find the product of the Frequency (sum of f).

Step-5: Find the product of the (f.m) [sum of f.m]

Step-6: By using formula, calculate the Mean

3 o =6 £fm= Summotion 6F oll the

SF VUWUACEA UT T "\-'”}

¢€ = Sum of Frequency .

Shortcut Method

Step-1: Make class intervals from raw data and write their (f) frequencies.
Step-2: Find the mid value of each class (m).
Step-3: Calculate the deviation for each class .
[deviation (d) = Mid Value (m) - Assumed mean (A)]
(Assumed mean should be taken from mid value)
Step-4: Multiply the deviation with respective frequency (f.d)
Step-5: By using formula, calculate the Mean

—FS'(’ A+ s£.d
>

I




Observation :-




Calculation :-
Direct method calculation

Shortcut method calculation




Result :-
So the calculated mean weight of the students of the class is 59.10 kg .



Experiment- 5

Aim :-To calculate the Median height of the students of class from raw data .

Introduction :-

The median is another important and widely used measure of central tendency. The median
is usually defined as that value which divides the distribution so that an equal number of
items occur on either side of it. In other words 50% of the observation will be smaller than
the median . The data are arranged in ascending order of magnitude to find out the value of
the median. If the data set contains an odd number of values, the middle one of the array is
the median and if there is an even number of items, the median is the average of the middle
two items.

Procedure :-

Step-1: Arrange the data in Ascending / Descending order of magnitude.

Step-2: Find the value of (n+1)/2 th item or (n/2) th

Step-3 : If the number of items is even, the mean of two middle terms is taken as Median.

Observation :-
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Calculation :-




___;! !!Qn‘ : .;:.,_..:‘,,
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Result :-
So the calculated median height of the students of the class is 168 cm.



Experiment- 6

Aim :-To calculate the Median weight of the students of class from raw data .

Introduction :-

The median is another important and widely used measure of central tendency. The median
is usually defined as that value which divides the distribution so that an equal number of
items occur on either side of it. In other words 50% of the observation will be smaller than
the median . The data are arranged in ascending order of magnitude to find out the value of
the median. If the data set contains an odd number of values, the middle one of the array is
the median and if there is an even number of items, the median is the average of the middle
two items.

Procedure :-

Step-1: Arrange the data in Ascending / Descending order of magnitude.

Step-2: Find the value of (n+1)/2 th item or (n/2) th

Step-3 : If the number of items is even, the mean of two middle terms is taken as Median.

Observation :-
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Calculation :-




---.- -~

k2,52 ,52.55,53, 54,54, 54, 55,55, 56, 156 .56 58,50, 59,

_—— P
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M) = 5@ =2 - 56 kg
& 2 d

Result :-
So the calculated median weight of the students of the class is 56kg .



Experiment- 7

Aim :-To calculate the Median height of the students of class by using class
interval (continuous series) method .

Introduction :-

The median is another important and widely used measure of central tendency. The median
is usually defined as that value which divides the distribution so that an equal number of
items occur on either side of it. In other words 50% of the observation will be smaller than
the median . The data are arranged in ascending order of magnitude to find out the value of
the median. If the data set contains an odd number of values, the middle one of the array is
the median and if there is an even number of items, the median is the average of the middle

two items.

Procedure :-

Step-1: Make class intervals from raw data and write their (F) frequencies also.
Step-2: Find out the cumulative frequency (CF)
Step-3: Find the Median number (n/2) or (n+1)/2

Step-4: Locate the median number in the CF , the respective class will be the median class.

Step-5: Calculate the median with the help of formula.

e s ower L eon Cloacs,

m=z=median Nwmber.

o  c =cfotthe class dust Pre,;geplm%,
ntl  MedigpOlogas vy o

,,,,_3" m___-:__l,_ﬂ[wm——— AR
2

: L . ,i_,f Frequm% ot smedian closs
7 =Cloms |nterval size:

ma'im.(d,,_'m_z;i e

Observation :-



Calculation :-

SRR I =t L
3 BT

Result :-
So the calculated median height of the students of the class is 167.10 cm



Experiment- 8

Aim :-To calculate the Median weight of the students of class by using class
interval (continuous series) method .

Introduction :-

The median is another important and widely used measure of central tendency. The median
is usually defined as that value which divides the distribution so that an equal number of
items occur on either side of it. In other words 50% of the observation will be smaller than
the median . The data are arranged in ascending order of magnitude to find out the value of
the median. If the data set contains an odd number of values, the middle one of the array is
the median and if there is an even number of items, the median is the average of the middle
two items.

Procedure :-

Step-1: Make class intervals from raw data and write their (F) frequencies also.

Step-2: Find out the cumulative frequency (CF)

Step-3: Find the Median number (n/2) or (n+1)/2

Step-4: Locate the median number in the CF , the respective class will be the median class.
Step-5: Calculate the median with the help of formula.

- J_,Q_u)f)’ Junut ot MgdLoLnLL%

m=median Nwmber.
 c =cfotthe class dust Pre&eedm%
_ Mediancloss.

£ = frequenciy-of medion closs .

7 =Clows |nterval.size:

M =L+ 'T?'_c_:)gl‘ S

‘n'H

Observation :-
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7585 | 6 . P5g
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Calculation :-

~ Coloulation =
_|mecian number (M) = 56/3 = 28
BElL=D5> .
c=a6 M= |4 "%'-C—xz
£ iy
y = 10 = 55 4 -6 5 10
1y
= 2 = < ]
= 55 +.‘__..})(10 55+41.1% - 56 115%1__,
C g SR R LR
Result :-

So the calculated median weight of the students of the class is 56.17kg



Experiment- 9

Aim :-To calculate standard deviation of height of the class .

Introduction :-

Standard deviation is a statistical measure that reflects the amount of variability or dispersion
in a set of data points. Higher standard deviation indicates greater variability while lower
standard deviation suggest that the data points tend to be close to the mean .

Procedure :-
Step-1: Collect the data (height measurements) From all the students in a class as class
intervals. (continuous series).

Step-2: Calculate the Mean height.

Step-3: Calculate the mid values (m) for each class.

Step-4: Calculate deviation (d) by subtracting the mean from each midpoint for all classes.
Step-5 : Square each of the deviations.

Step-6 : Multiply the squared deviation with respective Frequency for each class.

Step-7: Calculate standard deviation by using the formula:-

-~

- f__—_ L
| standar ) 4‘1 fre,q,uenaa
wmoﬁl{irl_ E N ) =Squared dexi iatiom

— N = Total nuumber.

Z

Observation :-
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Calculation :-
I s
culation — 12y 2 SR
. Iy
l2ds - Ji4 ne-se O =) B = \37.92 =6.4519 om

Result :-

So the calculated standard deviation of height is 6.1579 cm



Experiment- 10

Aim :-To calculate standard deviation of weight of the class .

Introduction :-

Standard deviation is a statistical measure that reflects the amount of variability or dispersion
in a set of data points. Higher standard deviation indicates greater variability while lower
standard deviation suggests that the data points tend to be close to the mean .

Procedure :-
Step-1: Collect the data (height measurements) From all the students in a class as class
intervals. (continuous series).

Step-2: Calculate the Mean height.

Step-3: Calculate the mid values (m) for each class.

Step-4: Calculate deviation (d) by subtracting the mean from each midpoint for all classes.
Step-5 : Square each of the deviations.

Step-6 : Multiply the squared deviation with respective Frequency for each class.

Step-7: Calculate standard deviation by using the formula:-

-~

- f__—_ L
| standar ) 4‘1 fre,q,uenaa
wmoﬁl{irl_ E N ) =Squared dexi iatiom

— N = Total nuumber.

Z

Observation :-
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Calculation :-
4
*W oD 9300
4fd® =9300, N= 56 . @ = \ =2” =\d66.0% = 43.8 kg |

l

Result :-

So the calculated standard deviation of weight is 12.8 kg




Experiment- 11

Aim :-To study the ideas and concepts of probability theory through chi-
Square .

Introduction :-
The theory of probability has its own origin in the games of chance related to gambling. It
measures the relative frequency of a particular event happening by chance.

Probability is the likelihood of occurrence of an event. The simplest example of a classical
probability experiment is a coin toss, when we toss a coin there is a 50% chance of getting a
head and 50% chance of getting a tail.

_PIQbeddZﬂ = NO‘:O-F_‘,@:!W able Events
L . Towl ool ovents.

Procedure -

1. Toss the coin, write all the outcomes that came during tossing the coins.

2. Write the observed and expected frequency in the separate columns

3. Minus the observed frequency from expected frequency and then square the value.

4. Divide the squared value by expected frequency or by putting in the chi-square
formula , calculate the value.

5. After matching the calculated value from the chi-square tabulated value, provide the
hypothesis .

Observation :-






Calculation :-

Calculation -
T.| 4 coins (34 times) =

 cm—

: o 0 =obseryed freguency
chi-Sguace , A2 = ,é LOE_ &) _E=Ezpected frequency.
. 2
E 0 E 0-E (0-E)* D
Head | 40 12 [ 10-12=(2)| Car=4 4/1a = /3 =0-34
Taul 14, 1112 | 1g-q0=3 (2)2=4 4)jn = 1/3 = 0.34
0.6%
degreo of freedom = 1 [ =¢_1.1(‘J
d ’ SRR
LAL. | times) - 35 DA i
oallies [ (o-E) (0-€)> e
HH [ 45 | 9 [15-9=6 36 36/9 =4
EE g q Q-9 =0 © O/a = [%2:6;(
HT | 42 1 43-{42-12=(=6) | 36 | 36fg=23
: ] [

Oi@grep) of ﬁeedom = &

1013 coi 4 times) im0
Ee e liitoe) | | o2 | (0B)E
HHH 1) 8 13-§=4 i 16/3 =3
< 12
REEE D9 Q4| 23-2Y=(-1) - 1 1/94 =0.641F
wrT | 17 b3y | 3eq=(-n] 49 | 4ajy=2.04
Tir | e el 16| sejg-a
o il L o

degree of freedom =} 3

Result :-
So, before the experiment we make two assumptions.
First, Ho= There is no significant difference.

HA= There is a significant difference.

- On the basis of our calculated chi-square value and tabulated value, we do the calculation
and provide our assumption.
- If the tabulated value is greater than the calculated value, then there are no significant

differences (Ho= accept , HA= reject).



- If the calculated value is greater than the tabulated value then there are significant

differences (Ho = Reject , HA= accept) .



Experiment- 12

Aim :-To study the basic concept of T-test and method of computation.

Introduction :-

Sir William Gosset, gave a test popularly known as T-test. The test is based on T-
distribution. Gosset was employed by Guinness Brewery (Dubling, Ireland), which does not
permit employees to publish research findings under their own name, hence Gosset adopted
the pen name "student" and published his discoveries in 1905, under his nhame, thereafter,
the t-test is commonly Known as student t-test. This test helps us in determining Whether
observed differences between 2 samples are actually due to chance, or whether they are
really significant or not.

Procedure -
1. Separately, calculate the mean of both the samples (S1,S2). (Mean =
Sum of all observations/Total no. of observation)
2. Now, we have to calculate standard deviation for calculating this, first of all we have
to calculate the deviation of each value in the sample from mean. (X-meanX)
Then square the value (X-meanX)2 and sum up all the values.
4. Now, put in the formula of standard deviation and calculate the value ( S1 and S2) of
both samples.
5. Now, we have to put all the values in the formula of T-test for a difference between
two independent means.

w

| . gm e S MeanﬁLngpJQ~ ,,,,, i St L

, & —a ~7 _ X2 =Mmeon QE,&QQ‘[P,].E.‘TQ,,*,A,*_i,*,

B | SPA +52° 5| =standard olevcation of graup 1
g N3 Sq = = Qtandard Olexvatom OFgVOUPZ

Teacher’s Signature ____

z M =total no ﬁf_lngluaalgmﬁ_a_gmpj_d
Ln o =total DQJ_Qf_LQdAALLd.L{CLIS_LD_ﬁLQMP_&__

6. Now, the value obtained is called the calculated T-test value.
7. Compare the calculated value from the tabulated Value and give a hypothesis

Observation :-






Calculation :-

» Observation Table - 4
subjeck|Baseline| 1~ % @2 |sm] 6 weeksafrer| 2-% -0
1 ¢.3 1.45 (2.10° |1 }:J0.3 3.%5 14-323
B 103151130 oigsdrionde —-4.75 22-56
3 3.3 -3.55 [12.60 I3, 3.3 =ilx15 L] A R
4 9.6 1132,35115.8¢ :fua}uGs = -6.U5 41.60
S 15.6  |-1:25 |i.56, |5 |13.6 |-1.85 343
©. -3 =Y.55]|2p,70 le. | Q.3 -6.15_ 33.82
7 n-% 4.85 [23.52 |7 |16.6 ).15 -3
8 33.7 "[R6.85 [1092 [+ | 433 |31-%5 10jy.- Uz
a 2.3 |-3.55[60 |9 |9 -6.45 Ul . 60
10 17 -5.55 |30.80 _|jo. 18 Q.55 - §:50
h 5 -,_"55 2.yo b |12 -3.45 120
12. 32.3  [25.y5. |su730 |12, 43 Q1.55 759
13. 2 —4.85 |23.52 |[13. |lo.3 —5)5 6.5 2
14 0.8 -6.65 [36.60 T -3.45 7LU0
16. 2F |-Mis 22 [k |10 -5.15 29.3 p
13 3 [-3.95 |82 {233 =3.35 60.0¢
6. lo |85 4692 jix (3 EY | wos
4. 3 |=395 |9.9a |14, |lo.3 L5.l'5’ Q6.52
> o o [asn oo [t Joons | o0
an O : Mean
ool [ 1652.19 (x) 2330,y
=6 .85 l=15,q5 o



Colculation = I
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98 ~ 2.63

Result :-

calculated value = 2.68

(one-Tailed) Tabulated value = 2.09 (At t=19, d=0.05)
(calculated value > Tabulated value.)

There is a significant difference.

HA = Accept

Ho = Reject .



