


Hypothesis Testing : -

Estimation : - of a particular unknown value

from a given
"

model
"

Questions : - in this chapter will be a

bit different .

- whether two or more subpopulations
are different?

- are measured attributes from two

populations independent ?

- is the parameter of interest a

certain value C or bigger than

C

Examples : -

- Are temperatures on average higher
than it was 100 years ago ?

- Are people with high blood glucose level

at age zo nor likely to develop

diabetes at age 60 ?

- Does maternal smoking affect bint

weight of babies ?



A way to formulate the above is to

view it as
"
a test of hypothesis

"
.

- i.e. Hypothesis test : -

step1- make a conjecture / hypothesis
about the population .

steps - perform a computation to test
the credibility of the conjecture .

We will begin with one example - where we

will pose questions that will be resolved at

the end of the chapter .

Example : - Suppose a medical research team

wants to design an experiment to determine

whether the newts derdopcd vaccine for a new disease

is effective or not . ? [ Field : - clinic trials ]

Experiment ( first cut strategy) : -

• - choose n - individuals from the population
n , of Itter are given the vaccine

nz ⇐ n -a.) of them are given the placebo .

• - wait a specified amount of time
,

to see

how many are affected by the disease
.

I



• Summarize the finding, as a Zxu

Table

Not
Infected infected

vaccine Xi, Xiu ni

Placebo Xu ✗ zu D2

If the vaccine was effective : - expect a

smaller proportion of the vaccinated group

to be affected by the disease
.

If the chance of getting affected by to

disease does not depend on
whether the vaccine

was given or not
,

then the vaccine is ineffective

Approach : . start by assuming independence

1.e
.

the vaccine has no effect .

unless convinced otherwise by evidence
.

General Question / Situation : -

- we have two
"

treatments
"

applied to

a group of experimental units

- one of two possible outcomes

is record
.

xii-E.IE?ici;+.siue
.

treatment i and had



Note: - In example above there is no explicit
randomness

.

A.ssone : - n - fixed

choose n ,
- randomly without replacement

from n .

Exercises ; - Suppose we assure chance of

getting the disease a b. what is

the distribution of Xu ?

Decision -making : - (Ideal ) It Xii is the

among the more likely possibilities ( under Ke

independence / vaccine ineffective ) then we have

no reason to suspect the ineffectiveness of

the vaccine
.

On the other hand
-

If Xu is the

k

among the i impossible
" possibilities ( under Ke

independence / vaccine ineffective ) then we have

reason to reject
•

- the hypothesis of

the ineffectiveness of
the vaccine



1-11 Testing in the parametric set up C intuitive approach )

Example : - o Given a coin and we are interested

in the probability - p - of showing heads
,

when tossed .

• Toss the coin 100 times
,
X, , Xz , . . . ,

✗soo

Xi ~ Bernoulli (b)

Find : É Xi = 67
[=L

- till now we use this to
estimate to

Question : - Is D= o ? versus Pto -5

Answer : • Compute the •

Pl
'

Éxi = 67) = . .
. .

[=L

under p=o -5

Depending on
the arsines conclude

the hypothesis accurate . or not .

•

g-
find M- l-E of P given X , ,Xu , . . , Xiao

- provide a confidence intend for p

Broad procedure to a test : -

- Xi
, Xy . . ,

Xn lied samples foon ✗



- ✗ has p.m-ftp.d.ffcx / p)

PE PE ☒
d.

Restrict the

values to can. Hypothesis that
take

, say
PEPOGPwe posed

i - c-

• Device a computation to test the hypothesis
-

find a test- statistic = function of
sample Xi , Xi , . . Xn

2- - test : - Population is Normalµ, ol
) µ - unknown

suppose X
, ,
Xi
, .

. arc itch ✗ ~ Normally ,r
' )

where 0 is known but µ is unknown .

• µ C- P=B

Hypothesis : µ=c i.e Po -_ Let 4- P.

indu Nair test
Intuitive Itest - g. check

it I=c
statistic

" I close to a
" } > Is

there a better

approach
wilt I ?

C depend on r )

Ex : I - Nonaka , %) if µ=C .

1. e- hypothesis are trueobserved

⇒ rn @ ) - No " )



Another way to express

"

if statement

• it Yi
, Yi, . . Yn Lid Normal Cc ,r -4 then

hypothetical oh ) - NG '"

random
variables

>
"

Null distribution
"

Gompa.to :- PC rnCI
> rn @ ) - ④

[
Allow us

to test ] Ho : µ=c versus HA : µ> c

The p-value is
the value of ⑦ .

Fix -

✗ c- ⑨ it) : - level of significance

If p-value < ✗ then resect the

null hypothesis µ=c in favour of

alternative µ > c

It p-value z ✗ then Hore

is no endara to resect the

null hypothesis µ=c in favour of

alternative µ > c



Ex : Device a computation / Test

• Ho : µ=c versus HA : µ< c

• Ito : µ=c versus HA : µ -1-0

Hint : - Suitably alter the computation

• PC rncI > rn # ) - ⑦


