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Permitted aids: Table with probability distributions (Gut, Appendix B). Calculators are not
allowed.

For grade 5 the requirement is a total of at least 32 points, for grade 4 at least 25 points
and the limit to pass (grade 3) is a total of 18 points.

1. Let X be a random variable with probability generating function

3
gx(t) = ( 243) .

Calculate P(X = k), for any k£ > 0. (6p)

2. Let X = (X1, X2) be a normal random vector with moment generating function

12
Vx (t1,t2) = exp{t] + 52 + tita}.
(a) Find the mean vector and covariance matrix of X. (2p)
(b) Find the conditional density of X given that Xo = —Xj. (4p)

3. Let X € Bin(n, P), where P € U(0,1).

(a) Calculate E(X). (2p)
(b) Calculate Cov(X, P) (5p)

4. Let Y, = min{Xy,..., X, }, where (X})32, is a sequence of independent and identically
distributed random variables with common density function

—(z—c) >

e , T>c¢
le(x) = { .

0 r<c

Prove that
Y, & c, asn — oo.

(7p)
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5. Let X1, Xa,... be independent non-negative random variables with probability gene-
rating function gx(¢), and let N be a non-negative integer-valued random variable,
independent of X1, Xs, ..., with probability generating function gy (t).

(a) Show that the probability generating function of Sy = Zf\il X; is given by
9sx () = g (gx(1))- (2p)
(b) Suppose N € Ge(p) and X; € Po(p), i = 1,2,.... Prove that Sy converges in
distribution as p — 0, and find the limiting distribution. (5p)

6. Let X1, Xo,... be a sequence independent and identically distributed random variables
with P(X; =1/2) = P(X; =1) = P(X; = 3/2) = 1/3. Show that

i Xi—n

A% Z?:l X

converges in distribution as n — oo, and find the distribution of the limit. (7p)



B

Some Distributions and Their Characteristics



B Some Distributions and Their Characteristics

=d
T B 0
@Zh"OHv\|Q\ u "...FN»HHZ
‘d—1=>0 ‘N To=u (duN)H
_ N
% I=Npgy  au AT 0=y ot~ = (y)d or13emoaSI0d A
U-N AN
bn dN
0 < w ‘(w)og
.. 3 p— ¢ m.\VN p—

(1= 2y w w ‘TTo=¢9 &‘E w2 = (y)d UOSSIOJ

1>d>0

p p d—1= Crrlgg T = u (d u)ugN
ul :wwlv mﬂ: Y A NIEE M@:&ATM.‘.:V = (4)d [RTIIOUIq dATRSON

1>d>0(d)sa

‘twvlﬂ & @ d—1=b ‘¢ ‘gr=uy* bd = (3)d SS900NS )SIT
ad b I T=50" cL=4 " yba=({y S5 IS

1>d>0(d)on

tM@‘H NQ d d —p rrrtmirin = ¢ bd = d

g T 5 —1=0- g'To="9 ‘ybd = (%) OHIOMOd

I>d>0% g1 =u(dujug
u(2d +b) bdu du d—1=0b ' r'o=y ‘, bd(}) = (¥)d [erwourg

1>d>0‘(d)peg
;24 + D bd d d—1=»b'd=(1)d ‘b= (0)d [nourog
780D 1 0 MHAS& =(1—)d I[[NOUIDg] JLIJPWIAG

(0)¢
03® 0 D 1= (n)d yutod auQ)
(7)xo X IeA X uorouny AYIqeqor g UOI}e)0U ‘UOTINLIISI(]

282

"JSTX TUAAD JOU SOOP B[NULIOJ PASO[D B SISBI WIS UT (107 Juasoxd o) payeor[duiod 009 ST WOTSSOIAXd 1) YR} S9YRDIPUI () YSIIAISR Uy
"SUOT)OUTL DIISLIDIORIRYD PUR ‘S9OURLIRA ‘SULW ‘Suorjouny Aiqeqold IRy} ‘SUOIRIADIGUER ‘SUOTINGLISIP 9JIISIP JO ISI[ © SISUIMOT[O]

suoNqLIISI(q 939191



283

B Some Distributions and Their Characteristics

I1>2>0

0<s‘i(sta)g
(T+s+e(5+4) 544 F ()1 _
* o1 P T%a\STL&g = (2)f eled
. 0<v(n)7
12D D
{ T 0 00 > T > co— Fe\_g_\wﬂm = (2)f ooeder]
. ..Lmhmnﬂﬂﬁrmﬁva
e/u(1T — 1) ﬁ (@) _
e ug, u 0<T ‘2 N\:Amv L o= ()/ oxenbs-1y))
0<dpg<wi(nd)]
no—1 . D d
{ d nd o<z *, 2 mﬂ 1—a® % = (x)f RUITIRY)
0 < ‘(v)dxg
o — 1 ‘ P
— Y D 0< T,y 2 T =(2)f rerpuouodxry
z
NA wwﬁv T 0 1> 2] 2] =1 = (2)f (T 1-)uL
qQ>T>0D
(-1t N\ z ¢ |P—9 \P—q ‘
(o) om0 wrnr (| et ) = (o),
Ienguery,
¢ 0 1> 2] = (2)f (1'1-)n
& ¢ 1>2>0 ‘1= (2)f (10)n
»d — @ ¢
(2= @+2)% 9>2>0 —==(@)f @®)n
Temn8ue)doy /WO )
(1)xo X TeA X AJISU(]  UOIPeIOU ‘UOTINLIISI(]

")STX0 TAAD J0U S0P B[NULIOJ PASO[D B S9SBD SWOS Ul ‘oIaY juasald 0) pajedr[duiod 00} st uoissardxa o1} Jel[) S0IeIIPUI () YSLIOISR Uy

*SUOTOUTY OIISLIOJORIRYD PUR ‘SOOURLIBA ‘SUBIUI ‘SIIJISUOD IIOY} ‘SUOTPRIADICUR ‘SUOIINLIISIP SNONUIJUOD dWOS JO JSI[ B ST SULMO[[O]

SuoIINqLIIS[(] SNONUIU0))



B Some Distributions and Their Characteristics

284

o<w

u

...hNnHthEnﬁﬁnEvh

cfz—u) _ (r—w(z—w) (g—u ce/utrw)(Fm+D)  (Ba)a
C(Em) - R st i = @) i (saost)
o0 > T > 00—
...»NBH ”\NK\ BA:vﬁ
_u W (5 +1) 2 Jux
x g<ul 0 Ty G (g 7 (syuopmg)
U (FH=)a
0< o ‘0o >1> 00—
(g2 NT
LZ NTO
* Ambm - NbNMV 1N® meATiw 0<z hmb\Nﬁi\HMOC%\w % = AHV.\ ﬁmavﬂoglmoq
L/
e/ g1=? I 0 0> & >00= 1y, 0= =(2)f (T'oN
o0 > T > 00—
0 <o ‘00 >1>00—
¢ .FN © ¢ ‘
201 &l oy i 20/ (1 —m) 82 KH/ =(2)f (o MN
[euLIoN
0 <o ‘{(o)eyg
% (£ -0 puNe 0<T ‘o) s 2Tz =(2)f ySordey
(4
(;(1+6)1— . 0< gD (go)M
* (14 62)1) g (T+g)ayo 0<%y 0?11 = (@) [mqom
2)X Ie 1ISUD, uoI1e)ou ‘UoIINgLIIST
2 X Tep X4d Ayisua(] ! NqLISI]

(penurjuod) suorInqrIisi] snonuiyuo))



285

B Some Distributions and Their Characteristics

0<P0<y ‘(0y)eq

* ﬁmAdﬁ% ﬂAdLv\\dd y<z LM&@MHA&VR oje1e
-2 ? 4 00> 2> 00— Ll 2 (@) (100
A 4 4 00 > @ > oo— &M= L — (g)f (vw)p

Agone))

()X X IeA xXd Ayisua( UoI)RIOU ‘UOTINLIISI(]

(penurjuod) suorInqrIjsiq snonuiuo))





