Testing of Hypothesis

Example 1:

e Assume a coin has a probability p of showing heads each time

it is flipped.

e The results of flipping the coin 100 times are viewed as i.i.d.

random variables X1, Xo, ..., X0
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Testing of Hypothesis

Exampl A
X~ Bee(e)
o X1, Xy, ..., X,areiid ~ X
and X has o pdf or
P"(’\"F‘ @(‘v/(’n bb
.f<x>:f<x‘p17p27pd>:f(aj‘p> 3

ohich de pends on

(Pz Lo

p=(p1,p2,---,Pd) e P C RY for some d > 1.

e A conjecture or “null hypothesis” :

R =13

p € Py, where Py is a proper subset of P.

_ Ow objective will be 4o dedse A psocedure.
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Testing of Hypothesis

e Construct a “test statistic”, which is a function of the data

X1, Xo, o X,

e To “test” the conjecture that p € Py C P,
Check if the observed value of the test statistic could

conceivably have come from a value of p € P

e Then quantify the degree of this possibility through a

probability that is referred to as the “p-value”.
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Testing of Hypothesis X:w% X 9 R (o)

O<L P <\
Back to Example 1:

e Null Hypothesis: The coin is fair. [P = J'EL

100
o Test-statistic: S =) X;.
1=1
Under the null &— > p=l

S ~ Binomial(100, 0.5), so P(S = 67) and P(S > 67) are

given by

> dbinom(67, 100, 0.5)

[1] 0.0002324713
Q05—
> 1 - pbinom(66, 100, 0.5) lbw \‘
[1] 0.0004368599
P(S=S) ~ 008 \n Csea. N
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Testing of Hypothesis

Example 2: E ,F,F@ C.’t: We Ne<s @x. VACcine

e Suppose a medical research team has come up with a potential

vaccine for a dangerous disease.

e Choose n individuals from a vulnerable population, give the

vaccine to nj of them (giving the remaining ny = n — ny

individuals a placebo as “control”).

Then, wait for a reasonable period of time (which may depend

on the features of the disease) to see how many individuals are

affected by the disease in each group.

e Results:

Total

Affected Not Affected
Vaccine X1 X192
Placebo X21 X22

ny

n2

where X771 denote the number of vaccinated individuals who

were affected, X719 denotes the number of vaccinated

individuals who were not affected, . ..



Testing of Hypothesis

Example 2:

e The natural independent units are the participants in the

study:. Lin AL?P-P(\&?OCZ/]

e Depending on treatment/outcome we place the individuals in

one of the the four matrices

10 00 01 00
: : , and
00 10 00 01
e Model:
10 00 01 00
P11~ y P21 ™ , P12~ y P22 ™
00 10 00 01

with the constraints that 0 < pi1, po1, P12, P22 < 1 and

P11+ p21 + pi2 + pao = 1.

e As the n random outcomes are independent, the individuals
outcomes M; can be combined and summarized by their sum,

giving the 2 X 2 table

L Xll X12

X=) M=

1=1 X21 X22
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