STAT 441 - MATHEMATICAL STATISTICS [
Dug: WEDNESDAY (AT THE START OF CLASS), DEcC. 6, 2017

Instructions: Inelude all relevant work to get full credit.

Homework 21

1. Let ¥7,Y5,...,Y, be a random sample taken from a normal population with mean p and variance o2, If }7 a11d 52

has

represent the sample mean and sample variance, respectively, we have shown in class that the quantity T = 5 / 7S

a t—distribution with (n — 1) degrees of freedom.
a. Show that the (1 —a)100% confidence interval for u is given by Y £ ¢, /2 (

that P(T > tq/0) = a/2.

b. Do problem 8.80 on page 430. Provide an interpretation of the confidence interval you obtained in the context of
the problem.

) , where t, /9 is the value of T such

S
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2. Given two independent random samples: X1, Xo,..., Xn, from N(uy,0?) and ¥,Y5, crey Yy, from N(puz2,0?). Let X
and S? represent the sample mean and sample variance, respectively, of sample 1, and ¥ and S3 represent the sample
mean and sample variance, respectively, of sample 2.

a. Use definition 7.2 to show that T' = (X —¥) — (1 — o) = (X —¥) — (1 — p) follows the t—distribution with
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(n1 = 1)S7 + (2 = 1)55 . [Hint: Use Theorem 7.2].
ny+ne —2

b. Use the result of part (a) to show that the (1 — «)100% confidence interval for py — po is given by

(n1 + n2 — 2) degrees of freedom, where S;‘; =

= o 1 1
(X-Y)+ tQ/QSp +

an

where t,/2,is the value of T such that P(T > t,/2) = /2.
c. Use the result from part (b) to do all parts of problem 8.90 on page 433.

Solwhiows ) 5 ?r(“{ LT ‘td) = 1-d
!\ e L '3_/%— g - < LA <‘c4/):l~d
=) Pr(“{'.d, S/J" %

- Pr( JL«/ "*Y/M<JC%\FJ ot
> P (St NETOR A AN )
5 T (3 Py okt {%‘r"\ .

-«

= |-
- ¥ \
] S <./(/\<Y ﬁ—\}

s Ybi |

v Y . aep ¥ 337 =[29:73,299%]
= \/—}{\r 9«0@+20‘Z(p(\rﬂ 20l )

we are a4, ot e Hout Yhe e ,,”fggfreffmmt self-esteem
Sure [/D ) bzszgen 2393 and 29.47.



(’1.-’!7 SJ L (”;"]) 7 * .
7 Rdpemg 0 Lagomc
&3, =) (My-1) 52 :
W = _T_——(}?;—-I wa - r)(a(-fcr),«}’n,, L

. W/ =
- At
(9~ 4(»13-"')51}/ P
1 e O
pe (ﬂ,')“ﬂ\. 'b)
/w/ /_\-) —Ld-f:(n_’nbnv)

© Theorefwe, % (“"]:-l/b £ T& {“Iv)
2 P (-4, < (5-9) - [ o Juh) -1~

NES

= e ( (%, —:Q) - 'Ld/z SP‘H:*#,, < 9"’*7”1)4 (i&) ’L{-ig?x/{%,)s}% l

Heaat | e (1-0) [TV, comprol €nd decved P L */fﬂ 5 given by

(x-y) t+ 14 SP i Th
p ™

) (a1 (s -4uv) T 2.09g (19 (9% 314(45%) Lk - s¢ b a0ty (@35)E
g )

- ¢y t B -, KAt

[¥) (gl}f S'{Qf 2.04% (S‘{-Sb_),/% 29.5% gs&%.nasﬂ
_ -3 + do.§8 *[-.48,94-88] | =it

[e] with dgtl, confiddent level, () r verbad < befween

[d] The samples aré v%ofq?md’dimrmmj o va( 3D for ench &t

amh 2l w th asY, conhdend lewdd, (/Ma."/l/g)'ﬁf Mﬂ% %ﬁ



