Cak odide - Bubwze. Maanad lotoge (0HL)

1) Hobusabons
;ﬁ%&b—wd An,j, s conantoaral Wt og, y&hvﬂ, @ sﬂagwc »&Kﬂ'\'\"ab%u. alpouls e

> bl sl o o ldage sonsar T NoE vy adogid ber
L) HMainal Lea[mgya
) Theat. Aodd u&w{zcm
‘X&S&WQIE U¢MM% M«\'Uu&tLLQAMWLa/
Vi the obwrabion o &X%mvw- WAAH‘LM{X wanls G quass L

The SSH e,xamgp.b

'X. afe (:LL rw.ov ‘(aaslwoka_ bm)\as . \/ afe GILL JDM l(agéfm\m. b.\,«mgs
UL = Hw, a.ahmp» W&

\X/e/ WWMH\LMG\/@&M (L_X_\/

Qm»\olu: Wl sa.g U«ak o /{'{a.rl(ov g»m?v/‘, G'—‘-(\/,E) L\bu&, Lg %ra.vuj,

%Pamlu)«% ok S sb\:amhg \/4 3% \/2_ (w\ﬂue, \/,,USU\B’:\/) Qw.m.
V, S AL v, 1S

LJZ li,(\/) [mr even %cm?Qu— \1.) kL\L ‘aezk %%Wo% X 84»@\\/, Le.

HMJZ WMLz e S ?(&‘M)

Be}r Jpsmrb‘%\/ tL\LPm\aa,ume &Wu.w;l:k cau.x.swx P(Ztﬂ
that con b educed bo oz () where 3 ba s o b

porile vebies bilow by L,




P=W)
The melﬂulw}u %pr Ms?wgmwﬂ i e wdio vﬁﬁm(u).

IE MeansS -

U8y ow e can T madbigly miy peior petulilly by obssng Y7
Tk 5 dowss pehable b ble the by, aad Loy, woms m
Wil o leakoge o} w0 bk, T can ncense iy probebiliy by 277

%r&a@%ﬁ@,mw&m&&b%&w‘m&%a&h&u wo,v\ks%uk

w\m,\?Ls Ll. IVL oW Casey UL Cau,u\oo_‘;

Y T‘I\L w&’Ire, \;a,sgwer& . m m&’lre, ?a,%swer& (2 M&D\'wah\m. ajoou—kr
HNL Law.(x&r
‘ T\AL &Tnjf L&kg{ a-%f \i\w ‘;ezsweﬂl -\x)bwa L(TAB e \/ovJeJL 'etc...

T SOPL (Strons, Toassog Dale Tragaldy) dos b wonize over dl toa

LE X ad Vb b odow woabs on eseduely. % ad Y.

\X/\MXE/ M;s aw} se,[:

2 ) Masn cesall
The oo provaled dosie 12 wore oc lon inbuibron aud s for Ui couplaton.
M, we wll dew bk i(x_)y): Lg %W ﬂ)ylx(tg\x)

ey

Plx) 20




TL\A,S A.S b*} ALF\J\A«EAM. Hv\;l. SALSOV\, meag\ M%W\mhan_ o er&er M, I,,OO</\/)
ﬂu. o‘l%mkww xS va.elA ona% (X' andk Até/ afe %)\iu aﬂ?wjﬁ

T 1} ben
§ -t LX) = Jog, (4% B -10) - Ry (1),
where ll“ 4 A5 HI\L Lj_ el;:sjﬁw.t (f'favt\'\nlto.w) .

SQWUL Pf@W EC%
) T X-¥Y-2 olds, Lhon  LX=Z) € min (X(X—»Y),%((Y—vzb
Za(Dai'a. (‘9 J:v\ﬂ.n(u.!lQItz,
i) oZ(X—*X (p% \Smg?b(

BUX"?' Kﬁgl%l Lg“j(l
av) LX=2Y) 7 I(X;Y)2 0

v) LX=Y)=0 <« XY

vi) I (X:,Yal, 0 W%ijt then
() = 7 20
LX) oy dopuads on Sugg) € Ko onk By el
i) T Sugelx) s beed, o € LX+Y) s convex in By

Fb( G- M&(BL MRS, we o}tu\, consider i), V) and. VL) 05 axiomalic.
Mokl clpabion. des e s,



%3 %asuc V\e{?@«s
IZUS Awab&(k*&&(bjﬂkbﬂk&)&k\e%«:d.
o bl wlicd cordomn wadde X, the eddepy o] K (or wmore

Suv\nows mﬁ*eej c&eww
H(X) = P"‘)Aj( o) = [9?( ))

2. Supp(x)

whire p s b didchubion of X.
Ths & e only cobiwens Jbion H: Yo R, thab salafis

§) OCHOD S H(5, -, 5)  where n= \Supp(x)]

&) Hp., -, pn, 0) = Hlpu, -, pn)

W) HOGY) = M) + HIYIX) Hhes o the Chain R

MHE _ T)- Jleg( ) (o can choose. ony, bose b1 v van)
w‘ww}

2) Voe S, Hpa - pn) = Hgows - pota)

i) G ong g a0y Moo 400 4) = Kl ) *+ pultlls, %)

As L WMROStT eX Mﬂt}, we can_oho warlion Rév\gf. eﬂjiroft(} Jer o(e{R+\{13:
[ > eet )

e Sugp(X)
Howon, wa- ey bovs. o wenk dain alee 70 X LY, thon HY) =H D) +H ()

-

TIx=Y) = AX) +H(Y) - HK,Y) = HY) - HYIX)
Howwer UAL %«(2 H\a& ik xS s«ammb’ic, & el very me.m‘x\%;i f,ar me!s



\X/e__ aﬂxmlﬁ} L\M H\Aﬁ:
) O< T Y) < HK), Hiy) i) I ¥)=0 © XY

mﬁmma_ wmeasUle e%wl!\atXcmp\\/ WU\,cewvw\-\:S/\amq
Qea.kag;/eg %MMQ X:*’\/.

Qeku\u We,mtr%&; exPa.vJ» Jcl«a, mmLmD\ MM

T4 Y) = HO) + HYY) - H XV)zZYPfx)fpg @’4@%% fgWg( 3

SR Q"é(r\? b nQ Z’vaw &ﬁ(fwu’) < Tybs) Lg LS %’)
%)

%

Wey(24)
T Y) = z?'\a,y@,w&g(ﬁ;@(,>
2y

A Discele Howor Chand (DMC) hos an snpuls of K0 and o culpe
b Y s mmww J%\%%nz

in%s«h\a MMM}W@EM can be wellen as-

(ylee
CIIE ZW&)W@' )&2(29\7%«(; ))

Tlﬂ.L ca—Fe-wE& H'\.L \MDJLL og u&» V\MLELHD\ M&;rm.nbawl WLW_.\, HM;M?U&
J»bJG)JW—bavx waximizes 1L : C_ = wmax ]:(X, \/) .

I

Ao ve o sion b, bo masonal Leskoge ouly dhgo on Sl
L(X=Y)= &3 Z Mo \w/(y | =)

ek

fPlx)>0

W\MLL% l’JM_ era.E&owsW\ka&e,w w(mr,«b(} and. v\mdmal Qea@a%eq_



The mEadL}Aa. u.y.{»i beol. 49\' H/u,mml%rm,«umr\( Ve a.nussa-gL W s
ewcoM Xn= L\(u}, B Qa&skwt%\n, P J\aw\&, a.w& i M‘LA «L.casoa,o\: &:yﬁ(\/w).
LE M, ke an. Ancreasing sequonce og wuubers. \X/gsm&f:ht (Mn)neN&au.epbz& \)g,
be domal 3
PLA+U | x"= (w) 25 0o
8 | x*= Juw)

The e ox an aepled (Mu),,,, 4% be wde R= &ﬁo in sz(Mn) in ik

?zr&am&useﬂ T\ALCQ.\)&:E} isd\m?,orp, tksw?@kuwwerauméeo\

oXes :
e C= s i 2 Joq, (M,)

Ma) accg\zjrao\ wreoon
I{ e wart to be were %pwa’i, we_ dhauld refomz, (M) ny (j"/ An s /'(,\). Thas
AS ealaexx N

We  |hone e ancredivle w Hat : C= wox T(X,Y) whide is consfank

PeA (v

%oro« »}ixeol. channel .

If we dolwe Cp = wex T (X, Y), then we bme X (X=Y)=Co.

PeA (x)

S T, Y) < Too(X,Y) we Hm”e%(afz e et H(X=Y)> C,
aﬁweuds a&umw% H\aﬁ %“‘PP(X): % .
— for ‘x,c,u,oi’} aspechs, /"{axw-ak [_g,o.&o.%z, is wore sensibone ban Shawen's

copacily



\X/\I\M%JH%AL&O\ISWWL-WS/ a.%aaokwa,%ogwrugl:\/\.t
LL@% A5 \m} v\,w,awxu\% JcLL Ai,sj&mu; ‘geiw H«L re.al ée’u& Lw w\&
H\L Q(ootu.ct 03 [Px \a‘a ansther Kaw an L%. Thes wav%, X% O(-1l-)
MeaguseS HNL ()iés%.v\u/ \p&m G Qa,ws , Ben_ -

T(xY) = an} D Ty | KR)

©e
I& OCN-) s the K\AMLQM,\(- Lulavu' olivw}w(e,, U,:%\ 1(></\/) A8 ltLL

Mu&«ul m}umbow and, HNL— s«émwtr& ?Av@ us ﬁ’;—‘-ﬂ)\/ = %f?xl(/(x, .),
Haww, Hu. %Mvwz,blg, oloes not LWU AN Wa[. or st&am/ J:g we take
Qmji, Mjms/ Eon o %@90[ — ts c’.e,gML o ﬁmka% Measure  ist

et Pﬂiﬁ;\)( CoDlBR)) g i s bt e e

’\’l,\;;;.swks«awmﬁzc/ m?u\mlmy\wmmwbwﬁﬂm&%maﬂw
PN o)~ T ) Hek duam e o dbloes
for loss. Wondaful ton't ikl

A—)Somme)@w?ﬂ%
Exd: X~ D(q) ©<c‘</1 p<s

Y (X=>Y) = &% (24-0) = 4 + &3(4—@

X >/ "’q P:O/ IQJLMLMSQ—
(4-p) o QALM P«sbb»%} by 222,

O ——
X2 =T 07, T conel screse.

/l «—?(4_"9 ‘/( W'X j“g&,{wﬁ WM%.



Rusadss 4) Sor any deooniialic chawdl, L) = gl Sugp(l). Wh dho
hase ol \&LH)CYH < l$uﬂ;(7()| :
iL) Tn JCLLL &e&«mﬁbm\ o} Mmcwn.yxﬂw.\(agz, o moe EUEI wersien canld e -

Plu=Q)
P
M.

I (X~ 7/) ﬂo?
i

5) prwg, o%( E\ML mfwd&
\)Ue, \XI*ME k.o ?wve, Jdn,e, %m\m‘«v\%

g Ma»éﬂ)(u) - e"% 33 e oy =)

fP(x.)>0

Qvoo: vvuo-x
‘& Lt ZL(X=Y)U]= ﬁpzé Z ASE) R T cﬂij e

ij[P()

best esualor we can gl and thoelore L (X=) = 3up Z(X=Y)ul,

W-X-Y

The palalbly ot e bosl cbonslir adicolly gues G by esall can oo
clbmg.wpec)» \9«(3, e Madov dnan W-X-Y .



Z‘j Wﬁfﬁ [PULY(‘*IS) = Z‘ﬁ “ﬁojf Zx_ Xl"' WX (‘1/ x’\ YlX (2, x’\
< Z% N Z,g \Px(") wix (w, ’L\ [""“"X YIX (} ”\]

= Z‘a [% e (2, x\] X Z_ Bl B, <)
= wox W\uw) % [“;2* YIx (} ”ﬂ

well

Se LH%S QHS. Fs’( Jde rnarsed, u\u‘unu—g,, we CM&E’M& o “)WIX HM&
radus the RHS.

Lok ?—’—'V\M.,V\. p(vﬁ)>0(we,mas&mm%~‘ofbc)% wﬂf\m&avué
(EY
QﬂﬁS e 3«:\0‘0&»‘% FOT ea.okt xe% M l(i)— ?* .

We 3irslc AL%V\L W = ’X) )([L’f, n(@?—ﬂ]]/ or  Wore %omap.%, W %
dped by U 4, (, ThT) S

e = eX, U cbms an JM of §A), ..., (= Lk(xu)g ek
H\L SAMRL ?m\whwﬁk en‘uo.p\ Eo aw}\ relbm (2, rk(?—ﬂ) WLH\ %NL
zim% \’:»m\%hfib} - | k= )J(\)x")

\We lM-\I\b “ﬁ}f [P,,L(uu)z e eb{mwl i@r&\ﬂ. \mﬂuuz, 2 eX such tht ﬂ?((ﬁe)=?*‘.
/v[o(wm_/ Z'ﬁ V\ttgfﬁ [Puy(u,g)= Z "‘ﬁfﬁ Z_ ﬂDx(*') \?NX (‘*I"’\ \Pylx (}'2,\

?x ;c)

= 7 e Bl R (| 2 0, (}\x\

- F*Z% xe % le (;l"'\
We just proved thal  LHS > RHS.



IL) The g-leduge
/]) /VlM-ev\tro‘pxa\ eea,lqu,
Garen o m&m VWILL(L X, the W—e\,&o% s W as

H, (X) = - %(%W(X=@) ‘ \ mv—’—ég(1>

/ILiL ‘M%Ix ijc 9, J(\u. hardor the M is. °
Lt consder X and Y, two mudome wrldes, the H cond:fiondl

mvvwﬁo{’\g As %Aw& \9‘3: H,O(X l\/) = _ %(WTP(XQ&[\/))
2 Z'HUL
Takc &%U'ﬂgt owr
Knawiv\%\/, xt J&ou@k&w%prmakac\(ubwm J
corect value of, X Tharefore H, (x) % H, (X[Y).

The win —em{rof‘é ﬂe,a_&q_ge, s &P‘”‘wﬁ o!:&m.zol \9.2 X
L (X, Y)= Ho (X) - Ho(X1Y)

Revak: oo b s copy poetin =t b Yo difibin.
He L‘\jj"" Ho 3. Lt weasures e randommass Lz} ms?zguﬁ/\} Hee est /f-tr}
pesole affacker.

Min—echm‘?«} Mag,, can oo wolten as -

mo P(K-2|Y) )
nax P(X==)

L[, Y)= Q"Z‘(



/)LLL N @mlaow. \xuﬂt WA - Qeal«me,
Bando: Ld X codine 4000 diffoul cassuads A0\ Loy
LE Y b one o bse 4000 passierds.
L, (x,¥)= 10 bits
W wowr conscdor o user hoving oo of Huse oo passweds. We want b
messue. bow this useris i teouldde. The ?re\najo:&g agr qussing ik s 270wt
fede, ad 0,001+ ©333-271°= 0,00143 ..

T Lol 1) = by (B350 > 4,046 Lk

Ad dwuuwgua
ver me

%) The g~ Junckon
bt (X, 4/R0) be o chamel. We el = B Mo prose, oud b pesesr 2
gruan by w@Ryx). The prar vuﬂmmhw:«j i guoc by V(X) = M wbe),
ad the pottecior vy 15 wralen N(X|Y) = % R OIACED

K o conader, Holx)= -l (VOX), ER A (V(X1Y)) ad L_(xY) -l Ly
1 ML~ 48 as L ﬁm = Loo X, P
[he cagocily oo dbod os ML, (F) P (X,9),  redlieed Jo b

uul&nm. ?a\or.

Zelf :Le% Bcﬂmswei?. G;’.ma?wss we%, we &meamﬂikw
wokisttw.aﬁackwt‘af%wibw L‘jtuw%@m %"X}%[O’l]

xijp_, T He M—evd}a%ca&, 9 i OQLM\O% g: (W,QL)H{ jmm
Thas caMeolJ(\uL mqawt:ig,g w&m, 34



H\LS &%n\ltc/\wy% He core idea.. Ermwg, 3:W><% —>E9,4].

T prine gvilbunlbly s defised by Vg ()= wax E( g0 X)].
'T\m_ fosj(gr;s:r j—vu‘lmrakpl(w@a A rﬂlw@l{ \03
(X1Y) = Z wax E[CIX, 3300 %)]
ﬁ)xlv
B Y[ w ZE;[ rF;((::)y gl X)H
Ohar Joru, an: S\MM&LW ok G o wakn o bk wihh PP 7

Vo(m,C) = Zma.xz ylg(w, x)

= Zp(y)Vg(pxw)
yey

3

‘The g-leaage is dpuad by [ (X, Y) = Hy(x) = Hy(x1Y).
o gocopualy o hbicd by MLy (R) = st Lo(X, ).

Tl\.a.ore.m,:
Vwe{VuQuUa.ub%) eVL{?‘oW/ f_e_a_l(a%t, L(L‘Dac»&zg/ g,wl—w Cmmies WIH/\. MM —W ,

Ll—) SFQL&LQ 3—%1%&‘0\/\3
Lt d:X —=R4 be o distane., e K is }a«ie, fot oq on!(o
AMW Awluatlgremo\w&&\;& /(—Lz’*@ e—\’Q,-O\L \d')




ASa?aftibfnwogxmAAUMb\tLMto \(Wewwt&&,\,se& HALW&JZQLiS-

LLE keN™. \X./E/ H'U—VL &agjm X/ = {We?(%) \[ \\X/l=\(z Lok us @m‘wbgj(&m
pelsr g& gw-vuewa\odib}: max E[j,w(w, X)] = wox (ko) + W)+ W) .

RTEY N

Ths D@CM} et we expe&sg a Pcwvwwﬂ%wd&,wkt@a\_
We Han Qns.?,&-s/ &zfm,;

- the k-fes  peter vmﬂALmbi%}

* the  k-toes  pesdecior VMQMmbiwIa,

- be  k-Tres wivt-mtro%

- e k-tres M-Qza&m%

- the k-foes  won- ca?acit%
G&WA W . IV. MATHEMATICAL PROPERTIES OF g-VULNERABILITY

AND g-LEAKAGE

V. RESULTS ON CHANNEL CAPACITY
VI. COMPARING CHANNELS
VII. RELATED WORK



]1) @th’:se, /Ulouwmﬂ /_ﬁakagffaz
1) Seue subiects that could be shudied for o wider undentanding

- Dij&;rev&«& (Pr)_\m.LB, (DP)

~ Local DCMUM ”t%:m% (LOP)

- E{EM TD(‘LM,B,

- D»é&mv@ll m%@w%

- &mﬂl&b‘t I\A_J}D\’Mabinw o

~g- Qwﬁa% Framework (slidied. abeve)
— ML Fomsoork (sludied. dbove)

- ?uwé Lons Randoue \eszalde

2) Undsolonding, o Sosslibime o} ML Ml s buon poed et

T s, g 5 defocd Sy b s subiowe Y7
o what T e, i Wk ML is o chandubi of te chame]
Bu,b oLses m.et {:J,Q \/pr~ W-UA!L a,s(;ui%tg_, oukcuw;_ }er \/ Zme(s

Exavw&:: We COMQADA’ %:V= 50,1, 273/ ound Ha Woﬂg channels
1 Sente /’iL mj éo 2
Py|x = [; E7 @()

0

0
%w\b I,% Y=3 JCL\M H/Qs;s aL  nsane fz@e@% %9( P/IX \ou\v nﬁk&s(
Qe

Qy|x

= O O

]/’

W D= O

I
1

D= o= WIN
= Wi o=



gu-(:f»‘b X is e m,vugmmmlcdaktow Y. The m\:‘x&a&t\;i
32 quen by Vol to fude dilabel Y. Tha dauel
wﬂui\:dm} MLJMNSM—

AVL a&v\uw%lsl@u&*imw Redl %I& a ‘aesalu? WWW
e%/ X o\mw,\wui \o% @MX' ﬂnl.,cwqw)rgmz, ebserves the eulzame gegu()fl‘/),
M AL&U.% (\LGJUL, b«} LML fPa,W. We W:

i o e
P W(H=M1Y=;¢>“/W o

P

fw ()( - ?) = &% Koy

WX (PUL Lu.)
weld S 6—,;.259.%8 WM %
wow

A aakinral va%yxeu&ié b take the. SUpfeAMIML puar W\MX :

Q(X—M&) = sup EW(X—»?) = 1@3 Sup [

P

W @u,t chw e Pordivise Masamal Laokage .

Thooem 4
L(x— u&)= Q@%

o Py e 1y)
Zegu‘ag (X) “))( (x')

M Ta (:L\L Prsog, we use the &DQQOWM\_? fo.vwmn, Lo Jﬂzng\-L as Lssa oQ:‘\:
TR0 Rl Z ey Rl

¢
et Pl

—
—

LN = swp Lo
ﬁ’ag ¢ s AD



S I (x>
Lewwo— ff_: C\d\/( \/)[bg - Z WY ) (X ?)

Baof: Tho- oy gtk 5 i bl 5l s il
ZWY gl PlU=U|Y=y) - g Z Rlic | 4=4) R )
Ry
_%\LE the_ key x5 bo netoa ok Bhe ot cup should be P

Uy = y,
/\al&m} {:lru, SUfCRMLLM. euar W, we 3;1: 6\JVD<->\/)

R AL
T, 2 Rig) W=y~ 5 e g lyle)
fe. Y Mo ylx o )
(4) }O&G&Aﬁ;&)(z)

Bub gera,w %egl 1) <(2). LM, we knewr ij\; Q&L%Prwm xS
ootoed whor W=X wd O o the best Ddeliheod edinaor, so @) \eomes:

s Byley) o=
xel, XY <&/

o.vu)\ (2) is i ( =) :
22)9((‘? (9(’. \”X _i

Moraeuu’, % 04& 9_56%/ TPX (i) s :Z:);(,l(&(x)
thor, M5 (@) Typlyl) < mume Toe) B (yl2)

o waoqw'w% evar %, max (= 9) 74 vx&@(ﬂ v:{?;c ﬂ)‘llx(‘jlx)

xe)X, XY

We Mstmt%/ ot (1) <(2) 3“ oll 36%' St 2 M) =702), we gk (1) =(2)
and. olly,

Lix=y) = by =) Bay =y

Rl 0 gl Pelo)




Tdeepelibonz ) PMLLy, ) decesses weikh @, ly)

M) PML[?, ) ANCRRseS wx,g/s— &M%é(x) ﬂ)\/lx (\2 ]92.)

Qewwvrl( W \«\ow jC\AaJZ ML 5 alhw_%w:._— / where
L (x=Y)= DR ny)

T\AZVL (PML agw A8 olbm?wz.—
UX"’Q)= Doo ( XY=y l ﬂ))

4— H\RAL M@&ﬂﬂ Sehp JELL fm\@ac mebxlork
Ao seon befere, Ha Pgsmwmmu% b -Qu&agbymm?w
lev
00 - [ e E[ T 40, 0)]].

f\lalnra.ﬂ%, @ ?@u& Jota %m e ‘w\mkque_, ‘abikexaor \Mlma\eilit& conddl ke
eowzﬂ\mg Bl
Oy(x—y) = e £l W;F',:((XX)'*) @(w,x)] .

In JCLL paper we hasve_ UL [Ex,w ‘_g(WX) \\/fgi] whidi is exac&g,
e s htrey

/ILA} stc:wl e xpresgion wakes Hu_ !m[( wi,l:\h Hu_ candowuized W Pov 2xprssDn, wm,Qj,
Pub(%z), ﬂL nguuw:c, w—u\b@‘»} fml«ng isngudu} (J(X—wg).



I/Lwarw. 7 - The S-Qea.kaje, and. HM— LL-Qea.Vogp ar ea(uivalent:
VR, 33: X, 1, = 83’
Vg : (X/l“’ [:6,‘1]/ a[Pu.[x, lg = Qu.

Corewaﬂé 4 New ala%miau o% PHL :
L(X—y) = sup Qg(X—e%)

31 'X}—* £°/1]

6) Topurtios

\We Can wl«/ Q(X%g) wo\lw ewer a. WQW\WML Z. Euk
sulzome ze% JKL}JM.S o- Cm/«tﬂ):h?omﬂct\am& (PWX/Z-:&' le\, H/\q_ aw&;.ﬁ.nmﬂ

Reo.p(o.%e, As w&lej Jﬂfi&z«laﬁ ((X_»g l %> _ Qgg o TPXI\/Z(’LM”') '

Py (1 %)

for fo Janominaler to be_ nan. zero, bo wax 1 token over gngO(lZ-:?—).
RPJMOTL: !(X"g |7~)= Doo(@(w:a,z:z \\ sz:z) = W:;X L?<Y|Z=Z (x,g)

TLW. wﬁu&l u\%erm Jo,v\s«ﬂc%, 0} o Fobmt ("-/2) eXNxY s %tm Lg,
u\p' %“M&“QL O && '{P,((x)ﬂ?,(;)=o

ny(x,' %) = 1/)|)<y(°"/ %) _ \ € TR ) {— ooz .
Bl (y) e
Re,su&ts;
/((X—Na) = o ny(x;t&) T(X,Y) = E(i(X;Y)



Ropulics: 2) 0 < A(X=>y) < wax Log (575)

i) Tf X2V s bblly mdou (oo iidepoadency) Han MyeV, Lloy)= 0.
@) T X7 5 deniabie, ton Ve, 1(X—»5)=L3(;;i5)).
o) Bor bwo scsmee damels X =Y =7, [(X>2) < L(Y>=2).

=2 2Z) I(X% )
v) Er(:mwm&&umﬂs X->Y->2Z, ,U)( )< M;X }

z
vi) T} bthe Mockev /. holds,  then |
) 3 e S IOQ—*MZPMX%%) —/L(j}z).

D) For b dule daml X —¥,2, AX=y, %) < AX—~2)+ LK~y |2)

TEES
y GUARAN
jr) G’v‘*\g «}U—fHNL( . [11. PRIVAC

IV. RELATIONSHIP TO OTHER PRIVACY/STATISTICAL
NOTIONS

V. CONCLUSIONS



) Q@mm% Disclbsre. Poonbion. with PHL

1) w&u{;ﬂ @wwv
How o kez(a amwxau&l}/ wher c,owxp«dw\ﬁ okt abeuk wadical cetords,

\;e;seml Aacomes,  sunely  cesponses, -

Lk X% be B xx:e}v&mw diiduols can Ve, and kb
&=%NMM %W%MM
&aﬂl&\ g&axccammg«\odS M olfé&u mwﬁ&o‘mm&\rM

L Y e e sk o pontly adpted hies wd B Y e b abpuid
value chmhmu} Rip - Sue Y anbe e, v all T b sk of namscble
e by oy Roy - We el M) the wdow varidde V(D =d. \e sy

ef&b M s E- c&pggeﬂmw% ‘)r/wake, g; \JSeT % “3(/'( 6%))) a3
d)e ’

oy i of e (A0
\(-cw\emavuiha AAMH.&:IZQS a_tlajfaseli o\eD and ik ééust'ic‘m,%ata\ak

\fse,e%, |{Le N] l 0(;=9¢’—?>l 3> eikher ‘9?39)( on k o eciuallvb 2000,

2) Prcbnaris sl sk alple quass
A%Mmrwﬂo_uu,ﬁe, W — X—y’
Cl\;ﬁj!;ﬁﬁwm

Tlu. WU - e,whof 15 ala,%w.& ed> H ) ‘Qog(vmai( [@((1)) ex, aLcorAmgg

s name, H ) Qog(‘MM fPi[_?&)

The W—eeaku%z/ A5 cva, \9% L,,o(?(,\f) = Hoo(\/)— Hoo(\/|><)




The w-m@aak? is guien aR(ME S}FP Lo(X,Y).

Lo£ /.(2,’1’,/&) Beaummq:m, od bt Poard O randan weciddes
<o 2 with vopede ouf pq. The Qo Duegce of ocr oo of P
gmakW% (Doo(? “Q): e3s eup [(gg(P) - [0?(7)] assuing

Hat (-00) = (-e0) =0,
We fecall H\nk Maxwal Le.o.kag,t AS ?L\AUL\MJ,:

L (X>Y) =

£(x—y) = Dol By | )

Lk P be o subuk of oll posil ditobibiog Jor X. A dunal X>Y 5 saih fo
kaly (6, 7)o o VReP, P Lye¥| Llxoy) <cb) =
e, eciwaﬂmj(ag/ sup ,DooUny “ﬂ)xfpy) {t.
Re?

o o} the equialene: D[R, |RR) = essmp bog ilaiy)
dwl l(x—>3) = \Mfzx A'.(?C,\é) ., $® W Au.sJC Jjﬂm o A&w@m.

I& t\w— ola\s;\(» 93 Y is confomons %ar&?xoﬂu X’ﬁﬁ, t\NM. {TLJ. b Cbmld:lbuéa}oeue_
dho oo cquodlad b IRueF, Yy, LK-y) <2,

A ol XY 1o ik b sy -0 5 wox ileg)< luast
e,w«aw\we, an (V



\X/\u} W‘P ;_.\sb_agl 05 ww{ ?

CylXoY) = wx (sup) g Py (y) /e
~ Iy =t (9)
Thastes: 200 D, (ByIRR) = C (%=Y)

P (y) &
ool 1S, e Log 7%= 00 the RHS, wae luase
H O te L hane g I’Pylg) )

by Bt g By @ e pis s e s e
Ty (y) 4 Ty (y)

casly fod an o' sedt Bab Rylylz) < Ryly) . We raw walk LHS 3 RWS.

ut?*eVuc&xteMw@mmummdwd%xwmAx e

N-QM%MBXWK& %W Thea Wsze,eu)oQQe\x/mg © : {W (f&w 1- K
P (e

Thn LHS > wax log Bacd=) ‘Pﬂx(‘a"w)—’&w‘“‘&m
‘IR,[n 3 "dPy\x('ﬂxw)*U“*W)le({l"'m)

The QMLE“M«%O & RAS O
Y Degerds on B P Ders el depend on By

3) Tuupowbiliy of Absolike Disdbsore. Resadion
G’LL&Q = Smf@ eww e, Lss «x&& m?pwahow Jc\laJC S awww@% \a\own.







