(1)
R&nc]om V&I‘IGJOZ-Q& Lcc:/?,t‘/\&l

&J”Mo"'lbhs LJWQCA B/hom,',j QAJ #XWJ@”\J’/\”Q

_E_X_._ (rfskef ;xmf ‘LM‘Z’> Researd.er u.J:’SZ\.q_,\ Lo ,',,m7ly,/<
whethe o cordarin diseage is mare prevalsit aomony min Hhan
Mvr\ﬁ women A ‘N’wclv)m S’M/}lx O_ﬁ n omun ev\e/rm men
I's ym‘lw'zJ ond end peson i st for e d’seaze
Lt X =# of women who hae cjl'swfk ond

Y = # of men whe hoe diseasc
Thea Y is a binomiad rendom veriohl bl fMWA»S
(n,p) ond Y is o Lr»:‘nbm;’oj P doan uw;'ag(o. coi tl
poramters (mp) wher pooandp, ae ulknocon

T/\-Q. /74\/” L})/)cﬂtz\ﬂzhls I'S: ‘/’Lai ’9, =f7'=)0_ s 7"/\2. nwn
)')yfb‘fz*ﬂzf/'S /'/QJY? Su/}/)/ox Z\X/&e, wese. %AL /by/‘j)(g

.

A

LWo Mmes Mery \ Tote
D:’m k P - x k r

No dissse n-ik M-+ j n+m-r

Toted o m \ﬂ+m

Notice "LAM[Z P(X=/‘IX+>’=F> = /D(X=k,)/=r-z<\
Px+y =r)

w/\m X*)’ I'S L:‘nomﬁJ wﬂa /DW\ (ﬂ-rm”D)



(R)
Thus /)(X=/</§(+>/=I\> =

- (D P-pY " (r'.wk> P,
") Pty

(k><l‘—k§

(")

Tln'g 's & L‘/P‘Z’)ﬂﬁlnuﬂﬂh }olbéaé,‘/i/)/ ‘IL/\Af Com/[gu )/
J,’g/os,(pp of He Lk noosn ,’)/WLALII:J‘}/ P )

The resson For %/w. Lyﬂf}eamx}ﬂ'g /)fb/oaér/nl‘/ Can /a{
Seen in tha fact thet Xty =T means mathemodcally
the seme og “r balls 7ova of a ool men éa,/ WA
Sam/o&e,q"’ The wohide éaJ/s #\M ore women

P(x =« IX+y=r> is then the probabildy of K whik
an(g n & /W*Jnm S'am/o& o/p r Aa,//s

LoAs 71/‘/ to simulade Hha heit with 0 Gonenie Qxam//a‘

I

LI o men Mens Totad
Disesseol 1 l o
Not Diesse) > I m
Tadel 12 12 24



(3)
’)./E U0 LT B‘AJ mun ore le IJ(QJY ﬁo Supﬁe/‘ p/‘om
#u\ JI'W , wl\&t ’'s Hhe Fmbaé///#}/ df oéwwkj 9
Sik  womun OlAi of G ‘Il‘c#e,( oﬁ lo s, I|A<J}U/‘J¢,¢,I,V\
n a Seum/»bL~ of 247 (l2> 2 |
P(x=al%+y=1o)= 7 (')

(24) ~ 0.00I|

o

p? We Consider his - /@w, we NS{JL the ,7{,0// Z\//’JZZth.
to conclude thot womun o men are ot W// /,/Qj/
Eo bLe Bv%//cu. .

Tlﬁm: ﬂ X 1% L’I'DOM/CV( r.v. w,# /DMW (n’P) &hJ
Y is binamied woith porame ‘/'C—/S (”’,/’) then +he @AJ,‘-/,'MUJ

distribubion of X given that X+ =1 is bypescometri
wifl pmmvéus (n,m r)

On ‘#\e o#\efw
TL\M‘, ZQ X s A/Wm.zj[h’g w,’# fm”u;é’/\ /w) L) I7>
cnd N=wth —= o swed ot P= o lenvins Pixe

Han P IoméwL///‘// MO, pbmé’)"fo/\ J X Converpes ko e
09’ A/'howx;ll’ JI'S‘}'/‘ILM}/:JW (,4.)1'72 )DA/W\/'UJUS (/7)f)

ook Px=k) = (Do) el (D)%)

(wf—;—é) (wf'>



| ()
N b (wrbon)
= @ '

(od), (=) (b-n+k)’

n b! _ (w+é—n3!
k) o) k)’ " (o-n+w)! (Lo+b)

N\ wlw=-0. (w-k+) b(b-))  _ (b-nsic+1)
(k (o +) (wrb-)) C(wtb-n+))

() AL (s (-
8 (-#)1-%) ... (-5

CR /\/——900 we }@,{— P/\:k) __—— /Z),pk(/-/o)hik

That ‘H\a’s shoudd A9792% s p@/f/)/ &Keﬂf be cause. In Hs

it , Phe bypgeomednt SW//?«\J coithadt reploc mand becomes

lho’r(%/yyu,, rz\{ﬂ;& [f‘om S@\m////j wﬂq /‘270&&;1\2,\7/- L cl- (j\ﬂlﬂc rzeg

Lmom;aj J(Jf Lpdlia/\?

EO”UUL"/L &Ml /\/%m B,l,,om/J EDAJM«) VN»IQUM

: i'c ,’37'1" 2N
— bud A S uenk 4 m:L:?uAe[q,nZ Bur/)ou//
1y DJS s T uml)/ a ﬁ»"ﬁl Staeceds ocanss Ea(,[ 71/‘5\} Aﬂﬂ
probab, /71)) 2P Suregxe Pele,)) Jot X =#of ,[a./u/\g,y

IDJN‘Q Pinct Success T hen X, Ap\& 7"/\& n’uJ’ ) e
op fm ! /, }"—A & J/ﬂlf,é“/«)n

Plx=x) = (-pp




N R
E

h ZQX ’s j/-ﬂm.ulf‘)c. /‘V,w#, /DM,,\,;Zy/D ‘/7,\1
Cormuliine dichribion oF X is given by

Lx]+]/
[ = (1-p) A x
Fm:{ >

(o] V£X<ol

where, L3 s #L;vml'erf integs loss thoan or egenl o x.
F/‘ao]?'. F(x7=f>(>( <z,> = F(XSLX_\> =

P(X >1_9<_]> |- /D(X LX_\-(—)) —
= |- P(Lx_l+l Paduces b loact ) = |= (1" "
éy,eebkg,.\ V&m oM} I/ﬂmo«\o\ of jeomdwc rv.

Obseve ot E Z PY% Z(k Z _

=0

Z

§ k= x
“ o)™+ I—= b+ o

= A
% P&/")L}(//v(ﬂ/, E = -(l—_—*?

‘ Y f oo P
77»1,\_&, E[_X] - kZ:;k{/_P\kID f" f — [)’



(©)
To c,omfu.k 71[\1 Ver onae e /M%J

ELx*] = Z K (/~/>) P —f’Z (k- lﬂ) (I-f)
=P (Z k1) (1- p) - ,’ZZW -N (1 */’3 + Z(’“/’)>

= r)ED«] +2(1-p) ELxX) + I-p

e £01 = 2[5+ (52)

ol Varlx) = E02Y - €0 = (55 + (54
FF) = e E

ij"ML Binom:al J,’,}p,‘})M[/oA

M oa ;g?mce o MJ,L#MJM% anoa)/ ‘}‘MJS w:7l1~ Sucez ss
f“bbd’/’l)’/’ bt X =# of fail e befor 4he Sinccass

F(X=/7) — <n:_r—|) Fr("/’)n

I

Pecarse £ n Fa;/um ond I Succesyes, ocenf ( A lost

"'I‘I(DJ L‘C;Aﬂ#q’ f‘H’SM(CQ/SS, e W(”'ﬁf l) W%S oﬂ ass, jﬁ/L\S

Hhe /\wwim‘nj Shecadses B
We SCUJ ‘I'Ld x AIM & /LQ?JWQ Lmomw/p J/S?l/?éu//m\
with posmsders (r, p)



(#)
To wmpw\ée, 7LAL C‘A,Z&ﬂée_eﬂ \/ﬁu/kfz. C’mc) VOrien e OF &
WIVQ L,;nom/m' f\w\clam VW)'ALIK LAJI"}L me (r))o)

DLWMQ *A&UE' we can €,¥/DMQ '/'A/f V&/‘/AA& as
X =X'+‘..+ yf (A)[\l/t Xk = # nUmA&f J [&"/M-&&ﬂ

behween tha kot™ and k¥ success, Clasrly Hhe Yo ore
/'nlz,ﬁqcl_e/v/', :Jm‘}zcw”y Jl’ﬂlf‘llz,\u ju)/maLfo'c r6n do Vaw'auu
vtk poyomeks p. |

This £[%x] = EL*4 4% ] = EL% )+ EL2/]

= rEln] = . L

F
by inkpodes
VN()() = \/W‘(X,f..-f-x,:) = VW(‘A,) + ..+ VO\(‘(X’\) = FVW(Y,S

= r.i_-_;L
,o

_é—-_‘/*_~ There 0we n #y,zze al 7"0/? n CuenJ LOXM. wl\nn

you buy the box, eoy of the n dypes is egunlly bleedy o L.
in ‘Hn’g Lo)(, Hou) Vnﬁwy one;; q)p)/ou /'K—&c[ '/'o Ay on W}Q

1Lo ju" +Lu. Pu.“ &6(' opn‘}a)/f?

So/u}/oa', Lt X = $ ap az,/eoJ }oow )Douj[‘t to j&?"}u/
all Jf"/“ Than X=§<,+._.+xn w hase XK'—“#Of
boxes Eouﬂl‘ﬁ ol der k—/*Lne‘u 7‘0)/ ond umlf/ k#/Lua oy

. -1\ p-x+ ;
No"‘)'u. #\at P{Xk= J) =(—l—<lzi> ‘ nllz , po/ T 3y




- (8)
' , ,, o2 '
ELnd = 230007 = 57 evipyp
=i j=o

1= , n-j+|
=,ol>+,=_/>_”"l‘”°ID= n Th
i n (__:__'_ I j_
EEX] = _5_ ner - Nin T R N l>
k=
|
=n ) T

[;, T —_— ,X Hew or 5 40)/ 7[/,424 7L/\1 Ouesage Nitmbe
oF coread boxes is 5("" 3 /_,+5>—/l.‘f/6,

/\/esm w zlyPefizomeJr /vmfom \/ﬂv‘m,é[v(

il Combaung po pahs 3 oM) b bl bodls The baolle o
recdomly chnwn one éy ons. witlocd zam,ntmél
wh e Laj(s fove been oévlaﬁd /ot X 2 b Ll
bolls oo bebore i white ball, Then X is said 4o e
o ’"AR L\//&/}qomvbz’g Jictbition will loamzmuj-m

(w,L,f‘).

AoJ(S ﬂme%p l,..,w ove wAm[< tho/wﬂ,..., w+b O
black  (Frxad idetidies)



(9)
@K X=K, we Cl.)f)(’)l/‘h,eﬂlL ‘/'Aa ll//owl'/\.s Coclz,’,

o |

b % balls black balls tubwhie  onler of feoma iy
prekeed Zl’cked bl padls
: w N/ w)\/ b
TAM P(X=/<> L (r>ff3’r (r+k D. _ {J;)(k)r
* (Fo)eat (e

We cavn Olokq'n a Somwu S,‘m/)qu /)OIMM/[ﬂ\ A)/ &Xswmhas
r+k balls were S&m/u and T -datded b bt WLI;ZQ‘

TAM | P(X::K) = w-r bolls oudside

the r‘+k#‘ [, N e ‘ Sarvy:(,( st “decide !
ball “ckeideal” S Fr+k-| et atin to bx comn wlu'cie‘
tk.io,om = L =1

Anmlluf r-|

out o:( r+ic-) L35 b} A +°+AJ oﬁ w “de & fo bewma
will e b wh, te.

whide { b '

These '.M e VY Sp\}/(fy/h,i! TAoj remird me Jmnm)/
—H-;Ljs . [o/ I'hd&a’ _TSV‘Q}E\JWO wn"/u a/éoui_ 71}\2, ClUCﬂZ
Dp 7LolA.<J'\-QJ L\oﬁz ;



(10)
77201% R2RHA e WZWKOCmm ,a,e,j/a 36

Ce KOCHBMCK MH  Karpu
< //Z%,
T N e e T

?DW M&/tzz}a.em « oS Ham W
UJAM @f’/f'wa,#o! A)/ 74\2 %fmyf)a/hncy |
oF 1lA¢ je_ )/)I DYZ\ |

e */oaw[ /7L w,‘# #\z wz\;m of« ow Aﬂniﬁ‘

SL\L lika o prisony, encosed in éancjs)

SMQMQA /)/ ﬁc)‘n;' /)AZ& am/ (JMA SMJJ%/),_'
/OM Cen Op Cowvse Cjﬂ-j QL/‘QO-M odbord }mi&p f[u,j,,é( ol
07%-@/ S_'OC"J )'M’l/u fcl,z,ax 'Ll\ﬂll:)fn 71/\-2. MQAL fo/‘m Z kenovo
‘ILAJL/W-\, 2 p"ncl ‘#\Mm ery)'(,\x,'y\ﬁ ,}/ L(/SZ/QA/' ‘LD "7)’ COmA;'A,U[o/‘)’A}

J’L,L« 1(/‘«\5 )

To Com/)m(q #\z exFecu V&sz ap )\ OLW”‘Q 74«006

X =R EX K,

whae Ke = # of blak La.x”; Ae}wwn k-1* ond bt

w%/‘){ Ior»” in 1‘/\,\ Samf& . 7/? we "mag/m #uqt; 7‘/\.&, AA:HS
erfe cvm%«( in & olumn (/ikz. insicls a pez J.’;/o-ww>
.TA(, A/4J< AR.”S o 0’1’;7[/‘/'4%’!{/‘ o pa//oooS:

[;r M L)M/A [.,(,J. (fmAj,’/m +hapm nmw ’,m,L)



(1)
JTA:% uaoL éwv“ < W’/ ///Gj/ to Ae, in any fl“cq

@ ® O.. ®

J 2 3 w+|

a/moq,j 7LA.Q, Lo+| /o/auzx bedey 1 Fhe wl,"& Lw//g

T/‘-mﬁﬂwl *k:-}/“' -+)4<lo cohere

Ik 9 Llack bell /s in k* Space.
7/ — | (behoeen k1™ and ket iolde badl)
k3

o o-/‘/\.u‘mlse‘
l
C(Laf/)/ E[:yk]'] = /D/yk]:,) = w+|

Honce E[ %] = loEDk,] 2 nd
ELx] = rELM] = w+,
72\,@ COM/’LJDJIO/W o/Q VW’pV‘C& /s Yoxru,w/ru,‘l,’ IMa/E Aa/dq

Voo (X) = Vo, .+ %) = vam Z Y e

k=1 )=l

)# k

= rVar (W) + rir-n) lov (X,,*J

Now K= N+..+Y, ond thase variables o
)’n&%mlu‘/’. Harves VW(X) = va(yn)

=b {E.EYHL] _(E_[y,,])) = 5 ( éu+/>)

wb
—_— (UJ"?")L




(12)
And Cm/(\ﬁhk\ = E_EY,\(,_] - EEX’—]E'[XJ

= ELxix] - (EC"JYi
E [%x.] = E[ (h+. 25)(Yut + %3:) |
= bELwn] - ble-n EL, Y2z ]

C(,(_a,/“l)/ }/“)/,_, =0 becouse black Loll #4 o rmert Szmujvlzzmp;{,
be belore e p»r/'wLLAAjf ond aﬂiu Szz,om’ L&LJ(

TAM E [yh /u

E[:)’,,th P(y/IY’L’L )\ ((A-) +I)L

T hos E[\‘rxv._] = ——“(i(f};?

amJ \G‘)\/(Xl\XL\ = (i(_l:;;z - LL = &

(M (w+) -

Thus Var(x) = r Vor(X)) + rtr-n G (%, %)

— wb ) b

M oy = O (ooﬂ)2 T (o) (w-r+i>
_ (co-r+DbT

(vo+ )"

d\ec//< wry COM/MJIﬂ//"OAV!.(,{



