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Carl Friedrich Gauss
discovered the normal

distribution in 1809 as a way to

rationalize the method of

(1777-1855)

the al limit the
1810, consolidating the
importance of the normal
distribution in statistics.

(1749-1827)
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Notation  A/(u, o)
Parameters 1 € R = mean (location)
o% > 0 = variance (squared scale)
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Test for normal parameters (one sample test)

Let Yi,---, Yn be a random sample from N(u,o?).

Prob. 1 Find a test statistic A in order to test Ho:p=po v.s. Hi:p# po.

) Y — o
When o2 is k : A= (!
en o“ is known o/ (0,1)

When o2 is unknown: A =" A= Y — o ~ 7
s/v/n

Prob. 2 Find a test statistic A in order to test Hp : 02 = 0 v.s. Hy : 0% # o2.
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Prob. 1 Find a test statistic for Ho : = po v.s. Hi : 1 # po, with o unknown

Sol. Composite-vs-composite test with:
2 2
w={(,0") : pp = po, o> >0}

Q:{(,U,,O'Q):MGR, 02>0}

The MLE under the two spaces are:

we = (te,08) :  pe=po and o =—> (yi—po)’ (Underw)

Qe = (pe,03) : pe=y and op= n Z(y/‘ —-y)?  (Under Q)
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Finally, the test statistic is
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Finally, the test statistic is
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- S/vn

n n

with 7:% Y, and §:B%TXXW—VY.

i=1 i=1
The critical region takes the form: |t| > c.

Question: Find the exact distribution of T.
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Prob. 2 Find a test statistic for Hp : 02 = op v.s. Hy : 0 # o, with p unknown

Sol. Composite-vs-composite test with:

w= {(u,a2):u€R, 02203}

Q:{(N,U2)ZMER, 02>0}

The MLE under the two spaces are:

We:(ﬂeyag)i pe =Yy and 03208

(Under w)

1 o .
Qe = (se,0e) s pe=Y and og=—-3 (i~ (UnderQ)

i=1
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By setting n =6 and A = 0.8, we see ...

12 34 567 819
C1 3.75 C2
This suggests that the critical region should be of the form in terms of s*:
(0,¢1) U (C2,00)
For convenience, we put «/2 mass on each tails of S2:
Find ¢; and ¢ such that

C1 [e'e) o
/ fs2(2)dz = / fs2(2)dz = 3
0 c:

2



Finally, the test statistic is
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Finally, the test statistic is

SQ:nilz<%_V)2 with

Question: Find the exact distribution of S2.
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