
Math 281 Qualifying Exam. September 9, 2002 

(1) Let a sequence of random variables be given by xn = 1/n. Also, 

L L 
{
1 if x > 0 

let f(x) = if 
0 . x ~ 0 . 

Show that ~--+ 0 but f~) -fo f(O). 

(2) State a version of the Slutsky theorem under which it is true that. 

L L 
~--+ 0 => tlXnl --+ f(O). 

In this connection, what goes wrong in Problem (1)? 

(3) Suppose X 1 , X 2 , ••• , Xn are i.i~d. random variables with sample 

mean and sample variance given by ~ and S~, respectively. 

a. If the underlying distribution is N(µ, cr 2 )~ with both parameters 

unknown, what is the distribution of 

Develop confidence intervals for µ in this case. 

1 



b. Now suppose we have a random sample from any distribution 

with finite mean and variance. In this case, derive the limiting 

distribution of 

.Jn - 1 (Xn - µ) 

Sn 

Explain how the large sample confidence intervals for µ differ 

from those obtained in part a. 

c. What is the limiting distribution of 

(Be certain to qualify your answer.) 

d. Derive large sample confidence intervals for the variance cr 2
• 

2 



~S.j.;~ (4) X 0 ~ ~ IA ~.J-,J.;«f;=t r"f,f.e..... 3: 

(? · IN k,J- ke_~ ·ct. ""eov...,. fv ().. sWs+.c. I('><) ~ k ~~ 
N ~ff c:,~ fv- ·jr ? 

6. ~ ~ fch,.,.;yJ1""' cM.~......_ f-r ~c.(e.,..~· 

C- Lek ')( I ) ... 1 x'.~ ( '1 ~ 3) ,.__, r «l f E. 1
1 

-If..,. e..lti. SS ~f ttl.L 
~s:<.l;e.s ~ f2.... Tf ii "' p [x:, ::;::. -11 fv0. -l&t_ l{t'IVU E b 
of 7r3, 

d. ( ~{-;hw_J C·) C.,,....~ ~ s-J.,Jc.~S 'J,, C Jr U"V\~S/.;J 

' ~~ J;.si-,:. Ir..,_ j.;....__s r u [<ll- - I) G .+- I 1 lHJJ2.. ' LF . J.. LS 

k.IMJv,,.,__ LJ f c (!-. ~rte-A"' >\) ~ r ~ j<; 

, (.. s ./:;II u M v I..{. ·ft-< ~ t1"'° b le,,.,.,. . 

~st;._ ( 5). [ ~~J fM'--d ( ~J ML ~ti_ef4'k.,. T. 

e-ov v ( x. ix.,_) =- e-&-w U, i Y~) = / . $lw-w U ,,,,,.,,,. ( x,+ y. L; 'I,+ 'I }f 
~ 1fv_ SOV\M.e_ ~y\~ f;vv{d_ ·~ t ~ ~ £1\A~~Jffen.cQJ 

i,J,(_ fv.rr !~ v~d.As we,..~ rf;~ C{}Vve./,,Jed.. ? 

&v..e_3t;....... ({o) . u-~-i.~ R.S' .{.;"" ,J..ij c- f """- ~id. ~ 
xi: ('.J Jf( ~ , 1) ; ;, ~ 1) . ,.., "' , Es+;,._~ t, ..-:: x.1-

~- V\) w .toes v~~s ; ... 1~11 ./e)f_ r ~ ~ £,dvJ b T, ? 
<t. fy.f/60.."' JAJ~e.tl,bv f. i<; -ltv_ ML"E f....,, 5"" ? 



c. :'.["' ,,JhJ ~~. is ti_ b<CA.-' ~ !, "r.e."'-lr'I~ '' 7 

(.., J_. Ca,,s 1vv-J flv\A """' ~IA sd es ti """"'k T .,_ Gt~ """'- 6bU'\ v-~ 
µ, ""'- i T, ~ V>Lp{AA"' vSk lb_~ T.,. is 

(i) (J(M \IL{ f (ii) ._~; s>i ~ }. (iii;4 r;v MJ+ . 

e_. Slww ~ -i ~ 1' 0 11 tvv-d.. 1..,_ O\r\e tilg:J,,_~·c~ 

eiiM."~ ~ ~ ~s.e. ~ MSE ..-isk_, lrf if""' w0-sl, 

IJS)W>M. .e, .Jeu ~~ 'VPVL X. 2- '° ~ -1- 4-%- , .j_~ 
/k._e. i.5 ) w..eJf.. f..f J.v.,_ CA edi f- fr Jtw;_ vi} ·.:!;__, · ) 


