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Chapter 1: Basic Statistics

1. Mean, Median @32 Mode
4357 SI5G WIIF M9 income:

20,000
25,000
30,000
35,000
2,00,000

QYT I GIFCS B3, @ group-a3 GF6! “typical income” TS|

QI3 BT Mean, Median @3¢ Model

Mean S1?

33 value (15t T total observation AT ©ist|

.7:1 +.T2—|-+xn
n

Mean =

TIRET example-a:

20000 + 25000 + 30000 + 35000 + 200000
5

Mean =

= 62,000

5@ QB! ST (Y|

BITGIAT income 20-35 IIGET FidJ, WAD mean ISR 62 G|
FIF 2 AT value-B1 mean-F S A (BT [T Itz

A% extreme value-& ST outlier I=7CS A1

Median §1?
< value (215 (ATF IG TG WA valuel

20k, 25k, 30k, 35k, 200k
Median:
30k

QT 30k group-BIt 62k-93F (5T W(HF SIt! represent FACR|

Mode F1?
@ value I & I =N

10, 20, 20, 20, 30, 40

Mode:

20

Categorical data-c8 mode usefull
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Preferred Payment Method:

Cash
Cash
Card
Cash
bKash

Mode:

Cash

FUF (FIF0T IJI2NIT FII?
Symmetric data Q3 outlier T3 X

Mean

Skewed data 3T strong outlier AFCeT:
Median

Most common value S (s:

Mode

Interviewer f&tess Fate 2
Why would you use median instead of mean?

NN IS SAE:

Ifw data highly skewed I =T extreme outlier ATF, mean YI sxcer affected I Median
8y ordering-93 &9 depend FJ, ©I3 (73 situation-a median central tendency-a3 better
representation ¢ |

Salary, house price, delivery time-a3 WteT data-(S 43 situation WP AT T

2. Variance Q3¢ Standard Deviation
Mean SINIMT ICT data-ad center (&I

58 8¢ center SI=CA 2T picture TSI T 77
4T

Dataset A:
48, 49, 50, 51, 52

(U R

Dataset B:
10, 30, 50, 70, 90

93619 mean:

50

g clearly 3 dataset 4353 |

Dataset A 9 compactl

Dataset B &< spread outl

93 spread measure FIF &7 Variance @3] Standard Deviation use S

Variance
SATT ATSIF observation mean (ATF F© TI T6T MfY|
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SIF9IF distance square 1

. z; — p)°
Variance = 2 N )
Population-Q3 &3 denominator:
N
Sample-a3 GFa:
2 — E:(xi__xi)z
n—1

& square F?
g4 mean = 501

aJ6T value:

-10

40 - difference

RUSEIDR

60 - difference +10

IR (TS A

-10 + 10 = 0

Spread (I (73!
Square FIC:

100 + 100
Q Y AT T

Standard Deviation
Variance-@a3 square root|

SD = /Variance

Standard deviation @& intuitive S original data-9d @33 unit-9Q AF|
SETN

Delivery time - minutes

Variance 3(<:

minutes?

9§ standard deviation:

minutes

Interview explanation

Variance @32 standard deviation WIBI3 data F©bT spread out (6T measure Fwd| Variance
squared unit-@Q ATFH, AT standard deviation original unit-Q AT JCT interpret FAT ARG



3. Covariance Q3% Correlation
£ T analyse F4f%:

Delivery Distance
Delivery Time

Normally distance I1%te delivery time-8 IS |
=i U3 variable @A move FACT|
ABI3 covariance Q3e correlation AT measure 1 |

Covariance
Covu(X,Y) = E[(X — E[X])(Y — E[Y])]

b RIS [
Positive covariance
XIS Y AYIKAS T |

Distance 1t
Delivery Time 1t

Negative covariance
X MG Y SIS FC |

Product Price 1
Demand

Near-zero covariance
Clear linear movement (331

Covariance-ad I35l
a3 fixed scale 31

SECON

Covariance = 25

QBT strong 71 weak relationship?
8 Q3 number (T QRN FOF
aGy correlation & useful |

Correlation
Correlation 2t normalized covariancel
. Cov(X,Y)
B Ox0y
a3 range:
—-1<r<1

Interpretation

_1
1l

+1 - Perfect positive linear relationship
-1 - Perfect negative linear relationship
0 - Little/no linear relationship

SO0
o



Y3 TGyl
Correlation does not imply causation.

P4 summer-4Q:

Ice cream sales 1
Swimming accidents 1

IR {5 ice cream swimming accident cause FJ(R?
Bl
TRGIF common FE;

Temperature / Summer
aBItF confounding variable I& T

Interview answer

Covariance direction 3ts1 i858 scale dependent| Correlation covariance-& standardize 33 -1
TS +1 range-a AT WIS correlation AT causal relationship prove 3 71

4. Population @3¢ Sample
g FOODI-@g 50 =114 user AR |
AT =TS o1A:

Average user 2ifS JItt I order F?

519 50 A4 user analyse F13 36 population analysis|

Population
CT 2T group S WIS conclusion FIATS B13 |

SRR

Bangladesh-43 5@ university student
FOODI-43 7 users
a961 factory-49d 5@ manufactured products

Sample
Population-a3 ¢&I5 subset|
T

Randomly selected 20,000 FOODI users

aQmd behaviour (T SJAT population ™9 estimate TS A1

Population Parameter
Population-@3 true valuel

N

population mean|

Sample Statistic
Sample (TS calculated valuel

(TN



sample meanl
SNAT sample statistic Mt population parameter estimate 31

Sample (&9 wIFHIF?
FIRY F[CRT population analyse FT (S ATR:

* expensive

+ slow

+ technically difficult

* sometimes impossible

T WGy [gw
Sample ideally population-a3 representative (S *(J|

8y Dhaka-a3 users Nt Bangladesh-wide behaviour predict FJe bias 3o =]
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7, I3R &S concept (FF AT, WF (IR engineering trade-off
' @I 9FB real-world production system-9Q QST IS QIS
ST FE—S! TG @ practical ST JoeT LT

93 JIRCIF WG 2115 Machine Learning system-& 8¢ Q36 model
fRe1T 77, 332 data (}ITF deployment, monitoring @32 continuous
improvement *I¥8 @B 7™ engineering system R i
STt PR |
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