
lecture

Data : Collection of numbers obtained as an observation of

specific system

consider •

"

free
" data

Yi
,

92 , . -

, Tn n numbers

Here
,
all you have is n observations

•
" parameterized " data

( ✗ , / 4) , 1×2,92 ) , . .
-

,
I ✗ n, Yn) n pair of numbers

0¥ II. 1) , (E. 1)
,

. .
.

, Knin) n pair of vectors

why ± : = ( ✗ ! , ✗ ? , - - ,
×? ) A element

-cactus

Ii = ( y :-/ Y
,

?
, .

. .

, Yim) m element

nectar

there
,

data Yi ( as data metres Ii) is obtained

under parameters ✗ i for parameter vector Ii)

I.e. each data have associated parameter

txomple : (1) flip coins and news head ( o) or tail (1)

( Yi
, Yz , - -

, Yn )

where Yi is either 0 or I

(2) Consider m different coins manufactured Cso

each coin will be slightly different from another)



Am

record

(Xi
,
Yi) , 1×2,74 , . . ,

I ✗
n , Yn )

wht
✗ i is either coin 1-

, coin 2
,
. . ,

or coin m

Yi is either 0 oh 1-
.

13-1 Measure drag coefficient by throwing an

object of fined shape & sire n times and

measuring Cd

Cd
, , Cdz , . - , Cdn n observed drag

coefficients

(4) Measure drag coefficient by knowing on object of

fined shape & size n timer

(Mi , Cd , ) , ( m2 , Cdz ) , i - i
( Mn , Cdn )

wht
mi = man of an object in ith enperimut

Setcontainingdatavaher A set of numbers from which

each observation value is drawn .

Disireteset-i.fr coin flipping , the set is 40,1}
think

of
←Yinuowrlconlinuumlrealset-r.fm drag coefficient

more
set is { ✗ joy of any positive number⇒her



• statistics of the data
-

Consider Y , , y, , .
.

, Yn n data

• Mean ( arithmetic mean ) toe drag coefficients
Cd

, , .
- . I ④dn

n

g- = in E Yi = 'T F Cdiis a

bit 1mi , Cdi)
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(Ñ= ¥ "" " "

I -- Enki t
.

lhisisweightedmean
• Median 150th peaceable of data )

orange in increasing order

91 < 92 ,( Az -
- - < An

then I n is odd_ Ai where i = n-¥
is median

if in is even
-

Ai -19in
2-

where i = 2-

• Made value in data that appears most frequently



•SpreadofdaI
while mean

,
mode

,
median etc . inform about the

"

center
"

or

"

key
"

wake of dater , we also want

to know how large the values in data can

vary from each other .

Eiompk : two emanpkr have some mef ( zero mean )

( it 0
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,
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(d
, , Cdz , - -

, Cdn

Cdi C- [a, b)

Goat : Given ✗ c- facts ] , what is a probability

that I would observe G-- X as drag coefficient

stept_ : Take smaller internals in Ia , b)

✗
, =
A

,
✗ a = X, -1h , Xg = ✗zth , . . .

,
✗
µ=

✗
k - ith

µ,
10°

probability

÷:
"""*

=%
,

✗2

fhGiwyithobseueatw , Cdi
, find internal that

Cdi belongs to
.

I.e find l, I seek-1
, sit

Cdi C- [4,4-+1]



set 1- [ × , , ✗2)

Set 2 1×2 , ✗s )

:
I

set K - I [ ✗K - i , ✗xD

Gig Cdi
, find set I sit . Cd; C- [✗e. 4+-11

for all Cd , , - y Cdn

Court

how many times G.. war in set '

-1- set 2

:

-1- setk-1

pewbabihly-densily-fmctinf.9a.by
→ 10 / o)

f- 1×1 is the probability of
"

X
"

being observed

b↳ faflxldx = I


