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t -procedures [cont 'd] .
Review : we have a normal population w/ both the mean

parameter µ and the standard deviation o unknown -
The procedures also work for large samples (n > 30)
even from skewed distributions

.

Let Xi
,
Xa
,
. . .

,
Xu be a random sample .

Define :

• the sample mean : I = In (X, + . . . +Xn)

• the sample variance : 5=1 , 7¥ Cx; -IT
• the sample std deviation : s

Define the t -statistic :

T : =
I -M n tCdf- n-n)

÷

To construct a confidence interval @ the confidence level
C
,
we use

µ
= I ± tttdf-n-a) . Spn-

critical value

from the t
-tables

or oft(Utc)12 ,df -n-n)



ypothesis test for µ .

Hypotheses : µ
< µ.

Ho : pl
- Mo vs

.

Ha:{ µ # Mo
µ > No

Teststatistic (under the null hypothesis) :

1-=
I- Mo

n tcdf - n- n)S

ra

Let t be the observed value of the test statistic , ie.

,

t =
I - Mo
s

rn

For the p
. value

,
we calculate the probability of observingwhat we observed or something more extreme .

IF Ha : pea peo , then p
.value =P IT < t] = pt (t , df -n-t)

IF Hai pet peo , then p
.value -- BLTs - Itt]#Rft > It I]

= 2.PETE - Itt] = 2.PIET> Itt]
= 2 * ptc - absct))

IF Hai µ> peo ,
then value- PIET > t] - t -ptlt,df-n-e)

forTnt(df -n-e)

If a significance level d is given ,we can construct a
rejection region CRR) .

RR=/
' -Q - ta

,
n. ,]

(-o
,
- tan

,
n-i] U[ tan

,
n-a
,
too)

Eta
,
n- n ,

too)

w/ ta .nu being a value s -t .RIT > tan..] - d
w/ TN tldf -n-e)

or in R qt (t-L ,df -n-e) .



Decision :

If the observed value t of the test statistic falls in the
RR
,
then we reject the null .otherwise

,
we fail to reject the null .

Problem . [Ramachandran -Tsokos]

A manufacturer of fuses claims that w/ a 20% overload ,
their fuses blow in less than 10 minutes on average .
To test this claim

,
a random sample of 20 fuses is gathered

and subjected to the 20% overload . The times it took them to
blow had the sample mean of 10.4 minutes and the sampleStd deviation of i.6 minutes .

Assume that the data come from a normal distribution .

Do the data support or refute the manufacturer's claim?
> : X

. . .

the "

reaction
"

time
,
i.e

.

,
the population dist

'
n .

X ~ Normal (mean= pe , sd
-
- o)

Ho : µ = 10 us
.

Ha : 14510
n= 20

,
- I = 10

.
4 ; s - 1.6

[ =
5C - Ho

=

10.4 - 10
= 1.118034

S 1.6

R RE

p
. value : 1-pt(t ,df = 19) = 0.1387451

⇒ fail to reject
(@ any

" reasonable
"

significance levee)

Using the t -table, get that the p -value is between
1040 and 15%


