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Standard deviation: Standard deviation is the measure of how spread out or

dispersed the value in a data set are.

Definition: Standard deviation (denoted as ¢ or population for sample) shiwv

much the values deviates from the mean (average of the data set). ¢

R
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0 = % ;(mi — p)? (b&
For sample : 0&

TL

1 )2
s = n_IZ(mi—m)

1=1

Formula: For a population

Note: We divide by n—1 (no %s called Bessel's correction, and it corrects bias in the
estimation.
Where: % a
« o = population standard deviation
It standard deviation

mber of values in the population
each value in the population

e W =population mean
« n = number of values in the sample

T = sample mean
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Key points:
i. Low standard deviation: Data points are closed to the mean ( less spread).
1. High standard deviation: Data points are most spread out from the mean.
i11. It is always non-negative.

1v. Unit of the standard deviation is the same as data. )

Population vs Sample: Key Diffe@,:

Definition Entire group of individuals or data points Subset of the population

Size Denoted by N (usually larger) Denoted by n (usually smaller)

Mean Population mean p = % Moy Sample mean & = % Mo

Standard Deviation o= m 8= ﬁ Nz — )2

Denominator in SD Divide by N Divide by n — 1 (Bessel's correction)

Purpose Describes the actual data spread in a full Estimates the spread of the entire population
set based on a sample

Accuracy Precise (if all data is known) Approximate (used for inference)

Use Case When data for the entire population is When data is available only for a part of the
available population

Q1. A studenthrms an acid-base titration 5 times to determine the volume of
NaOH (tittate) requires to neutralized a fixed volume of HCl(analyte). The volume
re are :

25.1, 25.0, 24.9, 25.2, 25.0

Find the standard deviation.
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Solution:

Step1: Calculate the mean (or average volume)

_ 25.1+25.0+249+25.2+25.0

x= Z ml

=22 mi=25.04 ml \é,
) (b

Step 2: Find the deviation from the mean and their squares x

25.1-25.04)=0.06 0.06)>=0.0036
(24.9-25.04)= - 0.14 (- 0.14)>= 0.0196
|

(- 0.04)> =0.0016

Q= ’0.0036+0.0016+;;]196+0.0256+0.00‘16

5—1
< :
v/0.013=0.114 ml

Interpretation:
Mean value used =25.04 ml

Standard deviation =0.114ml
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Small standard deviation indicates the titration result is precise, meaning the
student perform the titration consistently.

1. Mean (average): Mean is the sum of all values divided fl&ber of
values.

Sum of all values
Formula: Mean=
number of values

Example: Data: 2,4,6,8,10 ‘b&

2+4+6+8+10 30
Mean= =—=6
5 5
c (@g

2. Median (Middle value): n is the middle value when the
data values are arranged% ding order.
Steps: i. Arrange data in orddy:
11. If odd numben of values, middle value is the median.
1. If e , average of the two-middle value is the

med
Example: Inlo

case: data: 3,5,7 Median =5

se: data 4,6,8,10, Median ="~ = 7

3. e (most frequent value): The mode is the number that appears
most frequently.
xample : data : 2, 3, 3, 5,7
ode= 3 (Because it occurs repeatedly).

N.B.: No mode mmm) if all numbers occur once.
(‘bimodal’ or multimodal )More than one mode EmE) if
two or more value occurs equally.
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