Math 281 Qualifying Exam. May 29, 2003

(1) Let {u, v, w} be a set of orthonormal vectors in R¢, and let Q (dxd)
be given by @ =uu” +vw’ +ww’. If X~N,(0,Q), then show that

XTX~%2.

(2) Assume that g :R* - R* where g'(x) is continuous in a neigﬁborhood

of 6 e R. Also, let X_ (dx1) be a sequence of random vectors for which
Jn(X, -6)—-—X.

What is the limiting distribution of Jn [g(Xn) —g(e)] ? Write out the proof of

the 1-dimensional version of this theorem. -

(3)  For the purpose of estimating p®, suppose we have the choice between
(a) n binomial trials with probability p? of success, or
(b) n binomial trials with probability p of success,
and that as estimators of p? in the two cases, we would use respectively X/n
and (Y /n)?, where X and Y denote the number of successes in cases (a) and
(b), respectively. For large n, what are the circumstances under which

(Y /n)* would be preferred to X/n ?



GF) Ca)Dz/f:w\e, a sufhcek stehistic (fhe Alpntion needs a
m%@ﬂr)
¢ Sk ol et Ruo-Blackuell Hooen.

X\.’.-., X\n ~ ool P@’[S<A> ) ‘\\ > O
€ QWNIWJE wAtk a»cP/aMmfﬂ‘e—h E(Z@r'f)l inj
) Find a pesifve lowin bevand fov VM[Z(KE’)Z)LJ
e Heomns «% V\J/\ t
\/ ~N & Y X =
() Yoy ik P ) YTy
And e UMVUE Dg 1 based on Hhe sivgle datoa VX

(5) @ Define winimanily of oo estinaate (combt necd© ).
C OIf X, X ~id Wp,o2)y pe o] o et
Shem Hak X is vk minimaanc |
() Disanss #e sibwbion wm () Wheve inséeacﬁr%
pelo ] mele, =) Paknok thuoroms et
be wmembowed wikonk Pt | oved o ot o
g neness ovndk mMissib&L&? issqes as well .
&) (XQ L2l e A Vsl Sl fone s blumiats
ool dishibndion with coweladisn p Thvee shudishes

C e Voo Mm.gz -Fw m’sessa‘v:j (mmoW} &mecﬁ




Peonsens v SP@(N\W\M/S Rho | amd Kondodls Tau . (T(«eaée,

oM just stakistics — dont comfroe the wrilen name Rho with

(' e hue Pmovmd-o\ p > Rho amd Tomn one  "dishilrdvm- free g

— theiv swall WWWQ dishibvtions Aot /u'njﬁ s Ha pacent :
novimodity ass Wv»\/zz#w We ane W\A,/L(pj heve  so "Q‘Q}f howre

wideo wses . All Hhize howeve, owe a%mF«}a{ﬂ‘cM{% nevimad. .

Witk o MSWPHms)rN fined P W com be shovwn tab ag ns oo

@ (e =p) S Wlo, 1+ ),
NN (Rko - %f) L N(o, [+ o(i))
Fi (T = 2p) 4 W(o, F+o2).

c EO.CJ/\ kﬂ)&MWV\C—Q ‘2, o(l) e—v\‘fﬁ\i Y‘(@L\/{’ s o e "-Gv\a(/wj {—o O
a,:,f)-——>o (MAF%?V\)
(& D@fme e ARE (bASeoQ e~ VV\W’rol'\Anj [imit /MS’) IQ,/ fuo

Shmakrs 6 B, of & paaameln €.

(b) Basimj thvee  eshmatoes 46 P ot on eadh % r)Rko/
md Tow w He dbicus Wy Fnd A/&E(r) ',ERAD);
ARE (, ng)) omd A’QE(%’:N@) —ZTWQ when /n:o_

Stake orrg Frenmdas At o wse .




() Use 4w (c’v»f)e —QMF& eslls fov 7 pmd Tone ks
C O(J/vure WV&M\j \tﬁskwj WQMr&S ﬁ\, H,: P;O Vs,
J H? : (D> o .
(4) Daive Hu @\ﬂwexfwwdﬂ prwen frmchions #a
ryme,o(/\mres v CC)'
Ce> I:F a w»(”ie—vx DBSQ/\VU\)"{M 5&#& ?«%«. 70% [>m¢€/\ ajmins{’
a cotoin tienmak ve f) > o wolh e v- based
V\focea(mre,) aﬂwimmfd# e mc’vw\at ame weeded +
%2/{ e same powen Ba #e Toam— based precedine
ef’&‘“‘“j ak the Some Sijvv—t.FCow\CQ /M?
C |




