
2- - test : - Test for sample mean when valiance is

known .

✗ ~ NIM , ) , known

sample Xs
,
X
, , . . .

,
X
,

from ✗

(1) Ho : µ=c HA M > C

• Fix ✗ C- Cosi )

• Compute - CPC 2- → rn CI - c ) ) = f-value
or

- If p - value < ✗ then we reject the null

hypothesis - otherwise we conclude that there

is no evidence to reject the null hypothesis -

(E)
Hoi µ=c Ha MLC
• Fix ✗ C- Cosi )

• Compute - CPC 2- c- rn CI - c ) ) = f-value
or

- If p - value < ✗ then we reject the null

hypothesis -
otherwise we conclude that there

-

is no evidence to resect the null hypothesis

(E) Ho : µ=c Ha Mfc

• Fix ✗ C- Cosi )

• Compute - LPCIZI .>Ya CI
- c ) ) = b-value
or

- If p - value < ✗ then we reject the null

hypothesis -
otherwise we conclude that there

is no evidence to resect the null hypothesis -



t - test : Test for sample mean when valiance
#

is unknown .

Assume X - Normal ( µ ,
o
' ) & both hands

are unknown
.

let ×
, , Xc , . . . , X, be iitd . Normal (µ ,

N )

Ho : µ=c HA : MLC

let Yi
, 's, . .

Yn be random variables that

"
mimic

"
the sampling procedure .

You Normal 155)

V.order Ho : i.e . assume u=c

on
- e) ④

~ tna
S [ s?=EÉc×i→5 ]

n-l

Q : - I / I < F) = ?

'

= LPC on CF- c) < irncx - c) )
S S

= IP ( T < KCI - c) )
s

where T - ta

Fix ✗ C- Con ) . If I CT < rules
' ) ) < ✗ then reject Ho



EI: - Prescribe the t - test when

• Ho : µ=c HA : µ> c

• Ho : µ=c HA : Ufc

General Approach : -

Assumption : -

✗ - has p-d.f f ( . / b)
p- n . f.

be PE Rd .

Sample :X , ,K, . . .

,
Xn i.c. d- ✗

Likelihood given sample - Xi
,
K
,

. . .

,
Xn is

LCP ;
✗
i.
K
,

. . .

,
Xn ) = IT f- ( Xi / b)

[=L

Recall :
Muz § = avg.name

Llp ;
✗
i.
K
,

- - .sk )

I> c- P

View Hypothesis Test : - as restriction of

P to a smaller subset Po
.

For example : Po = Lct in the
"
intuitive



approach
"

above
.

Ito : PEP. Ha :p ¢ Po

µ=c ) cute)

MLE approach under null hypothesis to c- REP

= argman Llp ; ✗ i. ✗ us - . ,Xn)
be Po

Likelihood Ratio : Given a sample X
, ,Xz , . . . ,Xn

✗ ( ✗ i. Xz , . . . Xn) =
Ll# ✗

i.
✗ is - . ,Xn)

( ( I ,Xi,Xu . - in)

as the likelihood ratio and

1) ( Xi
,
Xz
, . . ,Xn ) = - log ✗ ( Xi ,Xz, - . -in)

=- log
Ll# ✗

i.
✗ is - . ,X.)

( ( I ,Xi,Xu . - in)

Intuition : -

Po E P €-5 • e

Ll# ✗
i.
✗ is - - in)

⇐ 1

LCI
,

✗
i.
✗ us . - in)

⇒ O E ✗ ( X , ,Xz , . . Xn ) I 1



=) O E M ( ✗ i. Xu, - . ,Xn )

=- log
Ll# ✗ likes - . ,X.)

( ( I
,
Xi ,×u . - in)

= Log
LCÑ

,
✗
i.%, - . ,X,)

( ( Io , Xi ,Xu . - in)

IT is further away from Po in terms of

L then less likes is Po is true as

the null hypothesis . [I. e for larger values of
A)

2-test : - ✗ ~ Normal µ , 02 )
known

.

ME P =D

Ho : µ=c HA : Mfc

i. e. Po = { c) - Given sample X , . . ,Xn :

=
TT e-

( Xi -up
L(µ ; X , . . . ,Xn ) 202

5=1

rziir

Ex : - je = ayman LCM ; Xi - - . ,Xn )
MER

=
I



= desman
L(µ ; X , . . . ,Xn ) = c

ME Po

1) (X ,,k , . . >1)= hog
LIÑ

,
✗
i.
✗ is - - in)

( (Ñho , Xi ,Xu . . ,Xn)

hog
[ (F) ✗ i. ✗ is - . ,Xn)

=

( ( C
,

X
, ,Xu . . ,Xn)

=

¥
-
' EEK^

e 262

= hog
Vit r

TT e-
' Xi - c)

2

262
5=1

Fitr

(Ex)
= tn-CX-cf-tfr.nl 'T-c)Y2 J2 J

let Y, ,Y<
, . . >

Y
,

be Ltd random variables
"

imitate
"

sample under Ho
.

We have

to check

☒ ( NCY , , -
Yu
, . . ,Ya ) 3

Hanks . . >
K) )

P- value of the test



we know : ACY , , -
Yu
, . . ,Yd ) = , µ(I . -c)§I

r

Z n plat ) ;= 2-2
I

i. one can compute the p-value
-

.

= ☒ ( 2-23 §nCI-cÑ
or

IX. Norma! C. µ , T1 ) OE known

Ho : u E C ☒ Ha µ > c [ not interested in a

]single value die
but seeing it mean
is larger than C or

lower ]

Sample X ,
,
Xc , . . > Xn from population : -

r

Computer : 1) (X , ,K , . . >E.)= hog
LIÑ

,
✗
i.
✗ is - - in)

( (Ñho , ✗ i. ✗ is - - in)

a

µ^o = cosman LCM ; Xi - - - ,Xn ) D= to,c]
ME Po

µ .̂
= desman LCM ;

X , . . . ,Xn ) D= R

ME P.



Ex : - • Ju = Ñ "
"

• Ño = argmae
¥
,

e-
' ✗ i - tell
26-2

ME C-tic] JETT r

= min II. c)

F-✗ 2 : -

1) (4,114 . . >E.)= log
LIÑ

,
✗
i.
✗ is - - in)

( (Ñho , ✗ i. ✗ us . - in)

= {
° it Isc

n( I - c)
2

It I:c
-

252

Compute : p(rfEgc ) →
Ñ( I - c)

- J


