Interval Estimation

Underlying distribution is Normal—Central Limit theorem
Example: Suppose we draw a sample of children and measure Diastolic Blood

Pressure (n=10)
x =58 mm Hg

Mot certain that [] = 58 exactly—second sample estimate might be x = 61 mm Hg

Assume DBP ~ N([J, [P

Therefore, if [J, [ were known, and because
x~N( o°/n)

95% of all sample means would fall within

(- 1962 1 +1.96-2 )
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Similarly, if we convert x to z where
X" E | thenz~N(0, 1)

L = —
g/’ n
Therefore, 95% of the z values are between (-1.96, 1.96)
t distribution

xX-p

Calculate t =——
LT o
Shape depends on n—not a unigue distribution but a family indexed by a parameter

called degrees of freedom

If X;, X5 ... X, ~ N(], [I) are independent,
= X - H o f

t — n-1
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Notation: tai.

Where d = degrees of freedom
u refers to some percentile, like 95%
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For example: i 55

Properties of t distribution

1. Symmetric about 0
2. More spread out than N(0, 1)
3. For any percentile, [], [] = 0.3,
ts 1715 always larger than corresponding percentile for N(0, 1)—z;;

4. Asdincreases, t approaches N(0, 1)

5. t =—F has more variability than
Sa"ll'h._-'lﬂ

g=X"FE
o’ n

Using the i-table (Page 823)

L1, p.o7s =
L2, 0975 =
L1, p.975 =
L1z, 0.975 =
Zpsrs =
L20, 0.025 =

t20, 0.05 =



Confidence Intervals

t statistic follows a t distribution with n-1 degrees of freedom
Prin1, .05 <t < tp-g, 975) = 0.95
or

Prit _<t<t 1=1- &
n-1.

E m=- .1.:.1- E
that is,
X= X=-n

In-l,; < - and T < tn_m_g

therefore,
Pr(x-t _*s/n<pu<x+t _*/./n)=1-a«

n-11-5 n-11-5

therefore,
(x-t _*/n , x+t _*s//n)=100%(1- a)Cl
n-1.1- E n-1.1- E

or

(x*t *s/-/n) =100%(1- «) Cl
L3

Example: if n = 12, degrees of freedom = 11
95%CI =( x- 2.201*s/-/12, x+ 2.201*s/-/12)

Example: Estimate the average level of a certain enzyme in a human population.
Take a sample of 10 individuals and determine the level of the enzyme in

each.
x =22
5% =45
95%CT =(22- 2.262* “““",.45 2242262+ )
mf ].ﬂ 'h.,."].ﬂ

=(22- 2.262%21213 22+ 2 262%21213)
=22- A.798, 22+ 4.798)

=(17.202, 26.798 )

For [| known, use



