
B.¥Ea¥¥i¥hE÷⇐¥
DATA SCIENCE

UNIT-1
feedback (corrections : vibha@pesu.pes.edu Vibha Masti



Sampling methods

RANDOM SAMPLING

D simple random sampling
•

- assign numbers to members of population and select randomly
good for small population

ADVANTAGES

easier
,
low error

,
no prior information required

DISADVANTAGES

can be biased
,
not proportionate , hard to scale

2) stratified random sampling
population proportion reflected in sample

° divide population into strata groups (gender, hair colour, age etc)

ADVANTAGES

enhanced representation , more scalable and efficient

DISADVANTAGES

classification error
,
time consuming , expensive

example : a student council surveys 50 students by getting
random samples of 25 juniors and 25 seniors

3) systematic sampling
• Find the Kth value



ADVANTAGES

easy to select
, evenly spread sample , cost effective

DISADVANTAGES

biased
,
no equal chance, ignored elements

example : a principal takes an alphabet'sed list of students
and picks every fourth student from a random starting
point

4) Cluster sampling
• Population divided into non -overlapping areas clusters)
° Each cluster microcosm of population

ADVANTAGES

convenient for geographically dispersed populations , simplified
administration

DISADVANTAGES

less efficient statistically , higher sampling error , more problems

example : airline company randomly selects 5 flights and

surveys everyone on them



NON-RANDOM SAMPLING

D convenience / Accidental
• subjects for sampling easily available
° when population not clearly defined

ADVANTAGES

easy to select
,
saves time and money

DISADVANTAGES

biased
, sampling errors , cannot

generalised
Judemental sampling
. researcher chooses / is related to sample based on their

judement

ADVANTAGES

minimum time

DISADVANTAGES

selection bias
, sample size

3) Quota Sampling
° non -probability equivalent of stratified
° till quota is met

ADVANTAGES

minimum time

DISADVANTAGES

bias



4) Snowball sampling
• for rare characteristic 1 difficulty
° from initial subject , referrals

ADVANTAGES

lowers cost

DISADVANTAGES

bias

selection BIAS nonresponsive BIAS

. Leave out hard to reach people . people who do not respond to
• Replace with accessible people survey
° Outdated sample frame

ERRORS

/ tonearmssampling
errors

(random) csystematic)
sample not during collection
representative ↳ missing data

↳ technique



TYPES OF DATA

variable

¢ ↳
QuantitativeQualitative

1 I t t
NOMINAL ORDINAL INTERVAL RATIO

b t t t
categorical Discrete continuous

NOIR
° in increasing order of accuracy , powerfulness of
measurement

, precision and application

1. Nominal
. name and countable Cfrequency)
° data is alphabetical or numeric only
° only counting a grouping
• no other arithmetic operations
• bar graphs are appropriate
° keeping track of objects / people) names etc

2. Ordinal
° comparison between types allowed
• order matters

,
difference between values not

•

eg : level of spiciness ,
satisfaction

, pain scales etc.



3. Interval
e differences also meaningful
a no absolute zero

• eg : standardised scores
, temperature

4. Ratio
° all mathematical operations clear absolute 0

.

eg
: height , weight , real scores

'

Note : salary (money is typically discrete

TYPES of STUDIES

← n
.

Observational Experiments
(surveys) (control texpltreatment)

. do not control/ o sample) pop split
interfere with into 2 groups
sample) pop

- no treatment is . treatment given to

given experimental group ,
control group given a
placebo



Webscraping
° Process of getting data from specific websites
• Not to be confused with web crawling ( automatically
scans through www - search engines)

° Using APIs
, scrape data from certain websites

° Using Beautiful soup to pull contents from HTML or

XML pages (make sure you have permission !! ! )

process
1. Request - response
2. Parse q extract
3. Transform the data

Data cleaning
• Missing data / discrepancies should be checked
° NaN values
• Inaccurate

, incomplete , irrelevant , inconsistent
° Outlier - identify using Box plot ) data summary )
bar chart ( categorical)

• cleaning data is very important
. Format standardisation leg: date , address)

missing Data
° impute - use other values (meantmode)
• drop - delete



Typesofstatistics
•

descriptive : organise , summarise data , tables , graphs , central ten.
° inferential : draw conclusions

, hypothesis testing

DESCRIPTIVE STATISTICS

Parameter statistic

population sample

should be rep . of pop

'

:
n ...

④ ④
4 n=3 n--3④ time"an4g Inka'm Tinea
8

m=¢s
← Parameter

statistic

(mean)

Difference b/w µ and I : sampling error



centrally cut off end

← outliers
• 3 measures
° mean

,
median

,
mode

,
trimmed / truncated mean

Trimmedmean

. lol . trimmed→ lot up q toy. down 1801. used)

xxxx X x x x

Q : 514,76 , 8,10 , 11,97 , 18 find mean
,
median

,
mode

,

trimmed mean 1101,207)
n -- 10

mean
-
- 7.6

median = ?

0,4 ,5,617, 7,8 , 10,11 , 18

median -- 7
mode -- 7

101 . trimmed mean ⇒ Cn)(0.107--10×0.1=1 cut off each
= 7- 25

201. trimmed mean ⇒ cut off 2 each
= 7- 167



Q : 30,75, 79, 80,80 , 105,126,138 , 149,179 , 179 ,
191
,
223
,
232
,

232,236, 240, 242, 245, 247, 254 , 274,384 , 470

n--24
mean = 2690L = 195.42

24

median = 191723L e- 207
a

mode -- 80,179,232 (meaningless)

5-1 . trimmed : 124710.05) =L. 2 = I

drop 1

= 190.45

10-1. trimmed : (2470.107--2-4=2

drop 2

= 186.55

201 . trimmed : (24110.207--4.8 = 5

drop 5

= 2717

Tf
= 194.07



x x x x X X X x x

Q : 39 , 92,75, 61,45 , 87, 59,51, 87 , 12,
8×293,7×4 , ¥3 3×33×9 , 8×7,12×47,5×0
Find 51. , toy , 201 . trimmed mean

8
, 12,12 , 16 , 32,39 , 39 , 45,47 ,

50
,

51
,
59

,
61,74 ,75, 87 , 87,87 , 92 , 93

N =20

total = 300+766 = 1066

mean = 53.3

5% trimmed : 20×0.05 = I drop
= 53.61

lot trimmed : 2 drop
= 53.8125

20% trimmed : 4 drop
= 54.92

Symmetrical vs skewed

÷÷⇒¥A÷÷÷



measuresofdispers.im/spread-
° How data is spread
o

range ,
variance

, Std . deviation

Range
• Max value - min value
• misleading with outliers
• can indicate useful info for data without outliers

variance

population sample

o
' €

,

Cxi -MT s2 =# if Ki -IT0
Ten-t) used

Bessel 's correction
't

Standarddeviation

Population sample

o -- €
,

Cxi -MT s -- ¥ if Ki -IT

* look up



Quartiles

1
.

First quartile : 25th percentile -
- O - 25 CntDth term Q,

2. Second quartile : Toth percentile
-
- 0.5ChtDth term Q2

(median)

3 . Third quartile : 75
th
percentile -

- 0.75(htt)
th
term Qz

Interquartilerange
= Qz - Q, IQR

← IQR-

Q1 Q2 Q3

O : Find quartiles and I QR

5
, 7,12 , 14 ,

15
, 22,25 , 30 , 36 , 42 , 53 , 65

1st quartile = O- 25C 12ft) = 3.25= (3rd -1475/2
= 13



2nd quartile = 0.5 (121-1)--6.5
= (22-125)/2
= 23.5

3rd quartile = 0.7542ft) -- 9.75
th

-

-

(361-42)/2=39
IOR -- 39 - 13=26

PERCENTIL
• divides data into too equal parts
o to find pth percentile , ¥) Intl) where n is
the sample size

.

Q : Find 65th percentile
30

, 75,79 , 80,80 , 105, 126 , 138 , 149 , 179,
179 , 191 , 223,

232
,
232
,
236

,
240

,
242
,
245
,

247
, 254 , 274,389 ,

470

(0.65) (25 ) = 16.25

( I6th thth) / z

-
- (2361-240)/2 -

- 238



Fertile
• divide data into thirds

Decile
• divides data into tenths

SUMMARY STATISTICS FOR CATEGORICAL DATA

° frequencies g relative frequencies y. of data in
that category

o sample proportion : frequency
sample size

statguest

ittlistogram

ten
bin / class interval / bucket

. frequency distribution table
• does not include right end point



FREEDMAN - DIACON IS RULE

Bin size = 2 . IQR Gc)
-

in

for unequal class
width

, height is density
← Frequency\

Density = relativefrequenoy
class width

total

density] meaningless

Mean
,
median

,
mode in histogram

6 b

y 5 n-- 17

4 44
""'item:÷÷÷÷÷÷÷

1 2

17 9 lies in [2-3]
°

I 2 3 45
'
x Cweight)

median = lower t§os x C- W

freq

= 2+19-81×1 -

- 2.25

4



Quartiles

Q , -- pos
-

-
CO -25)Cn -117=4-5 lies in a-23

Q , = lowtcpscfxcw
freq

= It 4.56-22×1 = 1-42

Qz " Pos = 0.75148)
= 13.5 [3-4]

013=3+113.52127-1×1 =3 -375

(QR-- 1.96

mean = 2×(0*2) -16×42)t4(2tz ) -1413¥ ) + (4¥74
I

= 2-265

density .

- rel.fr#
class wid



Histogram Distributions

1) Symmetric
• normal

,
Gaussian

. mean -- median = mode

2) Left - skewed

: nmgaann.uegmeiieiawn.at#k
3) Right - skewed metan "median

• mean > median
• distribution of wreath

Unimodal vs Polymodal
single mode multiple modes

° helps find outlier

2.Boxplot

. box- and -whisker plot

✓
median tier

±
::*

min

•#
Max

whisker whisker

Q, QS
✓ box-1

IQR



Outliers

lower whisker

= Qi - Cl . 5) CIQR) .

"":*:::"..
titties.

1) Symmetric
• normal

,
Gaussian

° mean -- median = mode

2) Left - skewed

: ingenue
median I

3) Right - skewed
• mean > median

e. pdisitrnivbution of wrath⑥-

Unimodal vs Polymodal
single mode multiple modes

° helps find outlier



Scatter Plots
,
Bar charts

,
Heatmaps

Bar Chart

Scatter Plot

-



Heatmap


