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962 Since py = A, weequate ¥ = & {L to az}q obta_m A=Y.
S ——
S . 9 64 Similar to Exerc[se 9.61, with 1 unknown, The 1Wo equations to be solved 4re —_—
Y =
Geeeeasase and ———
2 W A
== B L
T So that :
B=Y o
T me and |
- F=E -V - lsm-vy —
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M= ] - ay= g [ g) )
]
Equating sample and population moments, we hayve g? =¥, or@ =3y, ¢ |

968 For a single observation y, the f'rsr sample moment is m} = Y, and since Y has a

s geometric distribution, EY)=p = l Hence the moment est[mator ofp isp=1¢ e

o ; ay® Ariy 73 L=
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SRy 972 a. +Thelikelihood function is+ = - - & T e e F OE]L _
1= “¢=@ﬂ'
. =1 =it L
R — and ; R R TR !
InL = (Zy;) In A—n\— Zin y, s R
—— so that” (d)\) [lh<[) = B y') = n. Equating the derjvative to 0, we obtain- |r_"___ L
g?!:& —n=10 ] : |
e —— e Dr '-L ) T I e e ———
— | | i=zi-y ; |
b.  Recalling that B(Y,) = Aand V(¥;) = A, we obtain o T
S T o Yoy e
_ % E(/\): = =A : _ i
I and Lo ' i ¥ o . e
3 > viY) g
— v =Eg o i
c.  Since E(Y) = /\ and V(Y) A < o0, the law of Iarue numbers applies and we
I conclude that A converges in probability Io . Hence X is consistent for A T ————
s d. The MLE of A was found in part a to be A= Y. Then, the MLE fore™* is e‘?. o
Consider In L —nlnr-—nlnﬁ'-{-{r— 1) Z‘ Iny; — Z Land LnL = P EL T
i=] =1 " .
Equating the derivative to 0, the estimator is obtained, _ 3 s .';
s ST ) A 5, T ¥e BR yor C —
:ég-{_%%l:[} or —nf+ Sy =0 or 9:2:’-', |
] : o L
commmmsee e 9 76 a.  As this exercise is a spemal case ofexerclse 9. 7? a (wnh o= 2)'-'&& will refer to'its . =
results, : B 0
S — n o _ 3 8 i J 4 - 2 B e f i
9_(5)_@43. i —————

: : .
b. From Exercise 9.69 b, : :

iy Py ko ’_
E@)=0 V) =L =fH=5" a
¢.  The bound on the error of estimatjon is . =
2/ V(9) _2f 2/ — 106,14 -, s -

|
d. The variance of Y is 262. The ‘MLE of 6 was found in part a to be 6‘ (< 1O
Therefore, the MLE for the variance is 2(63)2 = 7938. . - : r
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. s Li=l i=]
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Then ' . L e
& In L = =tmin) +4 [Z‘ (a: =m)?+ E {ya mJQJ [T
Setting the derivative equal to 0 and so!vmg for a, we have ,
s BB | I
or :
a2 _ L% —.u:)’+E (¥impo)?
—_— a m-HI %
Since Hi and s are unknoml their maximum hkelihoad_estimates must be obtained.
e e Z (x.—py) i f_: (v —p2) b
- f-f!-il Inf = ‘—'—r——— __a_nd E;; Inl = "“i—a}———~
I and, as in Example 9.15 in the text, , = X and 4 Hy =Y. Thus, ' S
o v phe S XI5 (v R .
& = i ! ;
| e ml-i'l [——-—-—-—-—_.-.....
980 The Jikelihood function is : . r
L=H(9+1)yf=(8+1)“ ¥’ and InL_n!n(8+1)+621ny, B
i=| il
T sothat : ' ' '

InLﬁ~—~+Elny, P

n t‘nd the maximum likelihood eshmalor A
or n+(5+1)21ny,—-0 or - §= =n_ I

: Lln}’

—— 9.84..

o T e g o N s foryn <8
: i H‘ux) , (n)
Recall from exercise 9.44 L(yl,...,_y,,le) = ¢ o7 (__ it

0 Ot‘nenwse
That is L(yl, ,y,,|'€) < where c"'-3 (Hy,

Ni=L
isa decreasmg ﬁmcuon of 6. Therefcre it will it will obtam lts max1mum where 6 IS
smallest, i.e: when @ = ¥},,). Thus the MLE of § is Yim

) when 9 > y(n, (and 0 elsewhere) ‘Thls 4




1 O 2 The test statistic ¥ has a binomial distribution with n = 20 and p 5 . . }

a. A Type I error occurs if the experimenter concluded that the drug dosage level
induces sleep in less than 80% of the people suffering from insornnia when in fact,

——— e

- - drug dosage level does induce sleep in 80% of insomniacs. Pommwma ooy
o b. o = P(reject Ho|Hy true) = P(Y < 12Jp = .8) =".032, using Table 1, Appendix
II] e
e c. A Type II error would occur if the expenmenter conciuded that the drug dnsage i
level induces sleep in 80% of the people suf‘f‘ermg from insomnia when, in fact, ' —
gemws o fewer than 80% experience relief. . |
d. Ifp=.6, " L @ S
e f = P(accept Ho|Hy false) = P(Y > 12[p= 6)=1- P(Y < 12p=6)=1- 584
= 416 e _ R —
—————— e. Ifp=.4,then , R
ﬁ PY>12lp=4)=1- P(Y <12p=4)=1-.979 = .021. R ——
edmmmoies 1 O 4 a, A Type I error occurs if we conclude that the proportion of Iedger sheets wlth - o
: errors is larger than .05 when, in fact, the proportion is .05, = : _ e—
e —— b. By the scheme being used, we will reject for the following 51tuatl ons:
(NOTE: NE = no error, E = error) : - [ ———
B — Sheet 1 Sheet2 Sheet3
NE NE - ; Fady N
T T NE K NE : |
E NE NE : B Py T e
""""" B E E NE ' L -
o Thus, & = (.95)% +2(.05)(.95)% + (.05)2(.95) = .9025 + .09025 + .002375 = .995125. |
o c. A Type IT error occurs if we conclude that the proportion of ledger sheets with ' ;_________
o o errors is .05 when, in fact, the proportion is larger than .05. . “
d g= P(accept Hy when H is true) = P(accepting Hylp = p.)' ; l,______: R
e . =2p2(1 — p.) + pi. Since we reject if we observe E[E,E or NEEE ¢r ENEE, . |
== 10.6 a LetXjand X, both be binomial with . = 15 énd p= 0'.1.(‘3.- 'Ey '.d.éﬁ;iition,'.t_
I ST s EO—
T @ ': ' P(type I error) = P(rEJect HQIHQIS true) i S 0t iy Vi . \_
- = P(rejcct Hg in stagc 1| Hg is rrue) -+ P(reject Ho in stage 2]H015 true) " T
R = P(X;>4)+ p(xl + X2 2 6and X, < 3) - -
e — = P(X1 > 4) + ZP Rk X, >6 and Xy z) i .
3 l.—l] ! ] = . o
- P(Xl > 4) +ZP (X2 > 6—1i) p()_q = é)- B e ey Dy o
———————— i=0 " [ T a !
" 3 L 3 A xf . i sk ' : -
——— = 1-P(X1<3)+ Z[I—P(Xg <5—£HP X <i}~—P(X1 <£~'.1)] -
. oi=0 . | -
e e = 1-0.944 # (1 —0.998)(0. 205) + -+ (1 - 0 816)(0 944 0. 816) . ,
= 0.0994 - - i )
- b. This is similar to part a. with p = 0 30. ' N boooee -
L ¢. Let Xjand X, be binomial with n = 15 and p = 0.30. By def‘mtlon ' -
B P(type § error) P(accept Holp= 0 30) l
o —ZPXl—zandX1+Xo<5) 1 |
I = 5 | |
ZP(XQ <5 ~)P(X) = i) ! )
i=0 - h

= 0.068




1 0 8 The parameter of interest is p, the average daily wage of workers in a gwen company.

The objective is to determine whether this company pays inferior wages in comparison

to the total industry. Thus the hypothesis to be tested is

- Hot p=1320 Vs, CH.op< 1320 |
The best csnmator for ;u 15 the sample average 7= 12.20._ The test statistic is |
: S Z= Z-E R . ' I
wh1ch represants the dlstancc (measured in umts of standard dcwatmn) from ¥ to the |
_ hypothemzed mean g, Calculatlng the value of the test stat:st[c usmg the ~ T
information contained in the sampié wehave - _ AL e T
2= Eo# 12201320 _ x/’"'_ _253 _

v Vau
The critical value of Z that separates the _
rejection and non rejection regmns will be
a value (denoted by z) such that o
P(Z < z) = .01, Thatis, z, = —2.326 (see
Figure 10.2)." The null hypothesis will be: -
rejected if z < —2.326. Note that the
observed value of the test statistic falls
in the rejection region. Thus the conclusion
is to reject the null hypothesis. There is

evidence to indicate that this company is
“paying inferior wages. -

#-. Figure 102 2

1 O 18L‘t u be the average hardness index. We are to test Hb u> > 64 vs H,: p < 64 The. test

e

statistic is otz sexm B
5 r=Dh o R —
] | T
S g};ﬁ rﬁ_};:ehonDregioz: is RRHReJecl Hyif 2~z = —2.326, oo con poge
clusion; Do not reject 0.3t = .0l There is insufficient evidence to raioct 't
—_— manufacturer's claim, tT e ‘_"“,je,“f."-_‘.t.c_‘__}',?Jf? gt th-ei e
10.12a. might be reasonable to expect that the bo'y_s would have a greater interest in -

sports. Based on this we 'might choose; H ‘pi = "py >0, where yj = mean L!C

+ . score for sports for boys and ji; = mean LIC score fOT SPOI"(S for glrls e

b. This corresponds to a one-tailed test
¢. _ The hypothesis ofmterest 18 iR rent ) srpesiatly . .
o Hetpy—pe=0 { VS. . : Hai proope >0
and the test stailstic 18, &0 : Titheas -
) ; — 47 -E«) U ' I365-9 ss — 056"
shy fdiaies # ,,1 n? ey

un PR e sEn oy T e A4

' .The re_;ectlon reglon w1th o= 01 is z> 2 33 and Hyis. re_]ected There 15'--.-.;, .
- evidence to indicate that the mean for men is greater than that for women.

i




If we def‘ne pas the propornon ofcoliege s:udents aged 30 years or morc then we
. test - :

. Ho p=25 s, A p;é 25
The teststatg_suc is

__ = : — Z— ; = lels]{',lsl - 30?

and t‘ne rejectron region wnh o =.05is lz] > 1 96 Hy is reJected and we conc]ude
that the 25% figure is not accurate.

b.  Yes, the results do give evidence that the columnist's claim is too low.

e ——————— e

|

—_— — ~

1 O 1 6Let p be the proportion of Americans with brown eyes. Then the hypothesns of interest’ 15

; Hﬁ] p= 45 ! VS, Pié 45 s e
Wlth p = - = .40 and n = 80, the test statistic is i

e aa B

= —m A—45 S daEmR,
FE 5 55) - At o T
liil
The rejection region is two«ta:ied wa[h o= .01, or lz| > 2 58 and Hy is not rejected.

- ) There is insufficient evidence to indicate that the proportion of brown-eyed people in

the region where the study was perf‘onned differs from the value reported in the
Washn}_g!on Post.

e e
-

1 0 1 8Through9ult let p;be the relevani propomon in !986 and pg be the appropnate propomon m

e - 1991,
‘ i Thehypothesmofmterestls Sk < AR B R B A
Ho PLopa=07 T s H: 'pl.ap,;eo_-__{;:
— |

~“Calculate

“g;-m Br 4504-340' e % e o
Py =45, =3, andp= 2R = oot = 393 Bl ;
The test statistic is then '

o B = g CA5-34 = 5.03 -
: . (;T+ E) 'l,/( 395)(.605) (e + 1o )
The rejection region with « = .05 is z > 1.96 and Hy is rejected. There is et
S evidence of a dlfference in the proportion of users in 1986 and ]99]
b. The hypothesis of interest is
— Ho: pp—p2=10 " vs, Hy: py — P2 < 0 ) \
Calculate . \ -
= = 5 — mubtnod, _ 1404260 _
P=.1¢,Py =26 andp = BI=R = wouimou_— 2 L
_ The test statistic is then ' , \
L z: P=7 — Ad4=26 "'6.? ] 2 L o
7 (f‘l"i' ) J( 2)(.8) (II'JHJ+ILFI'I) '
) The rejectmn region with o = .05'is |z| < —1.645 and Hy is rejected There is” - e
evidence to indicate that ibuprofen has mgmf‘ camly mcreased its market share
from 1986 to 1991.
Smame ¢. Yes. The survey is based on the same samples of 1000 peop]e Hence ifa person

has decreased his use of aspirin, he may have begun using ibuprofen. The tests are
—_— not independent.




