
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 11/18 - I

Applications of the SDM Theorem .

andef X be
apopulation withmaneThesta

.
dev o

.

lunder some mild conditions) the ry

X- E all means of size -n samples from X3

is roughly Nu,), where

n =M and 0 = 0 .

n

So : largern means smaller
,
which means

the sample means are more lightly grouped
around the mean=M, which means agiven
sample mean X is more likely to closely
reflectM .

So : more data is quantifiably better.

SDM application #1 : hypothesis testing ·

Example.
A random sample of n

= 130 people
are tested for body temperature. For
this sample, the mean temperature is

computed to be X = 98 . 296, with sample
sta dev 5 = 0 . 733 .

Test
,
"at the 98% level ,"the hypothesis that

mean body temperature is 98
.
6
.
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Solution.
LetM denote the actual mean body temperature

of all people.
Write Mo for the commonly accepted mean

body temperatureNo =98 .6. .
We test the "null hypothesis"

againstMernative hypothesis "
Ha :u +Mo ;

at the 98% level
.
Here's how.

11) IfM really does equalMother, by SDM
theorem and NISNID fact,

Xsuo X =Mo
E of n

is roughly N10,3) . Now we don't know o, so
we approximate it by s . So :

(2) IfM =

Mo, then the ru

= X-No is roughly NO, 1).
5/n

(3) from facts about No
,
11, then , we know that

P(- 2 .33: 2 . 33) : 98%.

That is :
assumingHo,

the "test statistic"



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
z = X-Mo
S/n

will he inside the interval (2 .
33
,
2

.
33)

98 % of the time (that is , for 98 % of all
sizeen samples from XI . So I will be outside
1-2 . 33

,
2 . 33) only 2% of the time.

(4) So if we compute z, and it is outside
this interval - that is, if IE17 2 . 33 - then
we suspect that maybe M is not equal toMo-
In this case, we ray
Ha :M +Mo, at
theanda

"at least 98 % confidence") .

(5) In the present case, we compute :

z-Mo
= 48 . 246 · 95.65.

2
773130

Since 15.221-2 . 33, we reject HoM = 98
.
6,

and accept Ha :M + 98 . 6, at the 98% level .

Notes.

A) "Do not rejectHo" is not the same as "accept Ho ."
#just means there's insufficient evidence to
accept it.

B) Also common are tests at the 95% or 99%
level . Here

,
we compare /21

to 1 . 96 or
2. 58 respectively .



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑪
(C) The idea is : the more confident you want or
need to be in Ha

,
the further X should be

from Mo, so the larger 121 should be


