(1) | @:}nﬁ 20 I

| Wpp—Pasametric [earning
e previous \lecduve Aesvibed l‘earmh@
rametri e pwbabiliy models. [u particalar ) =
exponeckial ~ modely.” — PLAR): lepg expd 24 @)

Now e  comsider wnm -‘uame‘}n} models .

\A)c [uwe. 4.("64 o\'tSu,ssezl Lo m~?¢ﬂm-dfit %olb(s ;
(1) The evityuricel dishbden : L) Y 2 TG
- “bf dlw ‘ng‘;;gi.:(-l-,v\,
W The hgdgmm. '
Vibike X gpug ot B Aemgu ML, [0 s
\B U 9 =Ry € enbiv spece ¢ with LaN-g
Q, g3’

L6 PN
y/@ o Wt b

MK

Then | Py = Nbfy where Ny L5 Mo. (ouidX U q,}n I

e, mp= 2 Tlrpedy), -
Nate- ‘TeCht‘i(db the ht's{-%-mm can also b( l%’ﬂ:

5 pmme’nu neavdkel. The couth ny and b (ndlcer

valids | are selicat stahistics. (€ an be exqussel ay expueriel

. N e——uuhs
we fenonl © P ()= + 2, @on(%-Xi)

Z% emririfc\ A strbaton t\{ ton (%) = TH-%)

wN/s




(2)

/

&)Ay Lo —-/d spmetric <

(L & foard & %@W&V W amete sy ;z:%
/;@b/c Mﬁ pedels o grte doba.

QKM/&: cslute bu list bt Of He
dnnual raviph o G OSE.
bou | — msded plsy) — i /mém bty
Lt a /zw;%/a,w & a %05040—1 44/
(£6. low v the Motwye Aosert, Aiphun Hyny)

It & hal +4 See tow B model a
il -modad  Acstyco o (be s

//MW W&J/T
| /L/\/\/

ﬁ/lﬂjt% M:M&Olﬂ—o \)(/&7/

Vot See lplar lectune o eg(/am%éc‘d( Moa@_[y
will yiklen variables




(3) /Vz%m?mh Sor windmo 7@41%‘1_
hpune it o /m@@/c? Arety tbodes

/s ! 0.44 Smeph.

/(m) Bokuble ff Unlied

MM

MeLbsd | - wwdaws (’3&5‘6&( N /0@004&
(U S/Wééto

Fov  ent /Oawyéf/ Sorm o o grdbed
entred s X woh wlume U, Coant e
lmbey of samples by ot Sall b Hoe DU

Cslymly //oz%[/z? Jpﬂsb@ 4 de - U by

F!A /X> = _/im XL X x
/9md,‘it ) Mvﬂ/ * /rx

LM{@JA@ fﬁ

\Ddf’””ﬂw‘ k =3, Un= TTw?

N~ O\

~< v radads )(,
c){ c_ch,((




®

é&&(f %5 ﬂég(ﬁ v X Sz?q Kexsceé
OJ wudows V), - Uy S0 thek at tad

[owt X Plx) = PO 45 p oo
7< (Tf(&[(/ n iS
%Qﬁ%ﬂb{;&m the uo. sampley)

Coniv‘écms ﬁér tondewo ﬂ(iéaﬁz/u

(U (VLéVlédlsmﬁ 5%44541 NS&QWZWI
((M/( Vv, =6

N> o
(l”) Mduﬂ S&m/&es at C_‘?K(_CZf /WDU/&
s k, = oo 5 (/mvzld f(x)z’cy

T
nS o n (e k. ﬂVbaﬁS f/owzo/

tua u



wo /76553 v Mothol ‘

/\A’) pﬂfﬁem Wuidsos
Eix 4he windovo Sige - U= “m

-NM-
k@) K 77,‘)( Uo. SMVZ% wm windes ¢k, = [0l
Cazﬂa.yim’e D) |
}Dﬂ/(c’m Wurd 80
4 Uses a wikdoco 7@%(,4(,&14 ¢[})
sl dlzo, [ dtuldu=1
(-}Xam/la ;
() Unit hypercabe - ¢x)=l, i
Ul <l and ¢/g): o otherwrse
(1) Gaussn 1 A-dvmenscors
= - u'lu W,
Cbé-{%) CE;;A/L < 4 o ;(ﬂé@(

9”\
Mo. z(/ FAWL//K L e M@/{{/(Qé{ /

Cenbered o X i o 4 7:5—)

Volyme Vi = /z,:( n
Cstumstd Doty : Palx)= 12 L 9(e-2)




(é) Wa@m wc’M@w Gmm]//eg

GOLES oy g5 indks

1 I /WM,

V4

h=b2 /) =065
True  Acebalybusy, s /
thee  pedels. /> /\ A
F"W/SM&U/{ h/'?%fe /[L:("b

pﬂfj\?m wiudso & Too Snall
Ling ’L'jt@ug 7 Aféerc(ouLLw% co(,'éé {oo manj modes

Fovien Windsw  Gnvegence Jheorm
Lum  Pn(x) = PU) (twe Lonsrty)

EPS
Hence the farwr windes estoatr
CMVP(%/% b The Hue &@r;% at Cact /mn(

Y with [M[m-(ﬁﬂ% Ao . 9/ W@_

Comment: £ (5 JoaA & hane CGusis @% 2
nsw© bt Aﬁ&m‘&ufﬁ Sszell 4 (S mop (m/;,{a;é




\\

Yool
Coved
\imk | 05

(79 Vet Cﬁwc%yfme 74@;;;4

o\evved 54%// by X,

EX. P 5 expoctdin
P&

iy i 67 4, 425

1/\_

S & randsm variable  wihidh Acpends on 4y
2l /X 7[7"0”7 /p(J

n

Pa e E (pute) <l 7 & (1 Blxx )

“’ D

( (% -
fﬁ(ﬂ?g) CéQ—; o Y
A$ n—=> ¢ UVLC#(;:—\?) =S 5<7‘~‘j) Aelta

T
$p Zi/;np E {7 CK /D (K) — (o Scslé’uzﬂ

?; Comyt lele //UQ/ Vm;{ Shpwad the Vavianse A/ Yo
Lm 0/ /)/Léx) léfrt/) 'é;C//é a4 N3,

20 - 2 e (o)L Re))

ARy \'7 —

“‘5&%3 E RS t;-q? (x—h—)} - (Eé pu 2] )

me f G 492[* ”)f)(j (qum\)

W s BLIRO Lo, ko

n sz_



(‘gz) J7 a5t Wodsus . Prackee

~n éﬁmdnc@w{ o upk pove an
upuite nuntber o Syl
] %Q C/La[éf (7 Loudes §ZZA/P and ﬁje (
poylast 4 z}zfer/a/ze%eg the dta.

% the o §/f&/@ ond SBE 746
the  bal structun g e +rue //Dénéz/zy
Ae %i/y ;e /%e/jem windpvs ar¢

Chedve
e,
|y

SN P_‘ﬁ‘- DN“S U'@u

oy & ?hf)

[, 1

B2, | Y L 4 =
. 6-‘?"5!“ mo.ak?

/ '..? wheHedme . Tov a0 A‘&“?’““




g S99

(4/ K — Neave st Neig 1§ bours, K-l

Lix ne. Sam/le; cnside o
kn = W/ VM-‘-V%CXJ ——jzuﬂoém} 0&2‘

(Mfg Slye a/ W indow %H(/
€ Condaiu » %m/olf,)
PM Qf): Ru /11 -~

“ Unl¥) Al

—
ﬂ%l/d/w%ﬁj 2 Disadwndlases

g The M“Wé”% Sige g the Locudeco meaw

Pk Pulk ) wdl Never be gere . Ths & a

ﬂé@mﬁaye wu a4 Airensy

Munit.  Possibly enormous variakion in widew 513 . by big

i Some parlC 2] the 6‘3&/?, bl Swal oﬁm;- o LasLhowe
Ao Astmblir ws) net be novalgele. “-'.%‘"’o'bég,

Eé—?é)yn:,/ FM(ZQ: |

2 |x x|

a1 ok nomﬂrjaé/'@.

l7n(?i) o U Nmdw — un Vloﬁmﬂ((;aé@
a5 the yumber g Sample (ncresses.




The Meaest Neglbr Decision Kele
Moot - /Qﬁz/ﬂ%@éfic C{L%C%Za,éwz

Sw//mne we havo ) 56{4(,%@ ?(: 4_1((, _,>_<,}\/

onedk ¢ classes W, . we [ Wonde Vi 43
Contams ks,
a 5“”74‘4 w  closs wy . class wusm@
N, (s e ¢ ( (2J> ) —S
N e (0 ¢ ‘e Z_VIL, - N
Ugﬁ VLDV\—{)OU/ZLWL‘C)['M ()m tj(,a,él(,(c'é'b@( )
Plxlwx)= Rl -
V2 Jlof@( l’L:!' -
The (7@5 lercor PVD ba b (‘[9 sunf 5 T

]7(&35[?5/’)() — P@S‘wuy) P((ﬂfb(%
Z, P10 olu; %)

VN}V PV'D(%L{OL“(L% P(@L | X) = V]E'/VL

Hee 201X, X)) = ki)
Lhe frécf:lovk 54/“(/&3

%456 ]7@ ci?LEA %u[@ w ety winbpu ane

c—

o *(X) _ Mg /‘z/chS/ <k, ../éc > [&_66[/60( e

L



/? A DPCIISZ'OV( /{wZ€ A/g%_ m%{
dc_e%ffggéwﬂ. il /ﬁméyé/@é [wf g0
direckly v the deusins rivle— and byepas
the  estunion of P(wu/?() Gl /Zz/wa/?d

=

Thig G o neguost ﬂsecjé&wf Job)
Aecisunn rle.

[0l us b SW%ZP o < JESJOU/J
b <
ML 0= U dle , JlenQ5=¢, &

( 7—46 JZL\S ﬂt&7 not 51”
51”1/9 (ovnedd /.

NN HAecisen File -
Let § (x,w0), .. (o) be 4
(uby led Sam//@_

¢ .

J 7= —QVl\
loix4) & He cliss of 5*) m



(1)

—

PD

Lhe

-

NV — /Mmﬁifww th Spwce wts

o Voronol &{zzﬂw. / here ' cach /91'7/5’ Xy
Oéca/[eg o el

Jorenoc
Qﬁ}. Prage .
i
Ty NV Xec&m}t —
ule ¢ Ve@ stuilive e
,Abd a1 mknw o X ) X
V_d'«.z/ (3(7-#(2 Zleéc/'@/ ,X )<)(
¢ losest” At /7@54%. . o

To Lngrore U — go 4 k-l
for X, dsciyu the lobels et 1S yuost

—/
Commen 9 Yo Ik —nearest samyle.

cud R, R sl Zkizk
Lvu.w[s Od ytemrs‘é SAM/Z/[L”_S mh&m& C&Sf
/:t*u( j: AiM,MX kt
L

ch)ij'




(1%)

e

ﬁéym/w/m‘tc ﬂm%ﬂ‘s A Jor)

Foy [Aﬁf_ o the efaé/m%@
I Cay be calelatad . [ & woise G

+he oy dviel /%7@ clssci e éj &74‘(0/ ek

Let Pulelx|  be the ervr mte at x bosed
on o NN clﬂégéﬁer wiézt / Samﬂ/&\
e [Palel¥)= me (e, x* | %) Jx*
= [Rutelxsx) plexis) A
Whew ©F ictle pout Yo samples
Wil o cloesk & x. xF 6 a randlons Variable

whitch e paud on Hu sanyles s we st
AU@%yp OVer /)(X\L [x)

As noem  pOXUx) = S(x=x),
the neavest Samgple B X (S
mé[{hw?/y cloe
Voo Palelx )= 1 =2 Plailx*) Pl 1)

Lerror cccurs d i X* QX Uaye &ocﬁzévn(_

lubels.)



Y

We QA wr
[, (elx) j’{ = 2Q Pl [ %) plai | X>\ P(x¥x) A

Lt Palelx) - f( 3 pz@ (%9 ple )] 8k X

NI o
= — _ /9 [LDL[X)
=

The X /Falcﬂ( oror rale s
Po lin [ Rl PR

n-}ﬁ

= j (1= —Cl ,9%0&%3/ P(x)a()(

J\)W e Dk 4 bpuwdd el 707
o teme o tre bt (bases) s rade. P

Claw:  P¥¢ P S P(z-2< P
- C~|
To sty s clacm,
J W bt Lo = W pags (X)
50 doqf(e(x\ | =P [wm(X)



(1% e

2, Plald=z Prlonls) +7 Ploly
= (=pren¥ | z Plex)
We  bowd thi3 6fj m[nwu';uz\zj ;Z;MW?(@JHX)
Sublet 16 the Cipstad Yot T _Plwgy = Felx).
Th Mnimipeton ocanrs with Plodx) = PHel) for alic

<=1

<
Henw 2 Ploclx) > (1= P (ety))ey p* lele)
which g lies = |

~

N

Polwclx) & P e x)
| < 2 — & F’k(f(x>\/

The ¢ lan 7@&'&05 atter ! .
(Wq m{%, [ usvy Kp*(@ix)fma\x >/$ f W/dx)p(m&

(ommed, the ermor bsud gf IW—rule

/__

N AR @(rﬁﬂme cases”
(1)  when V= p<- c-l L WMo 'L»zformmizaﬁ
(z) Wha Y= p¥- f’ o uncerfaml




AN

IS
p —

Ef o ‘ézfét“c, 2% g“/
) g@j%aw vés p%%%aé —

as b wlnses. P 1 &
fagy Py

7 ¥

Bur, one agasn , 1y pupsd f

Skt we Ao ml hoave an uhuide

o CO/ Al
ferfsrmanie  Frv Smald n
vprrlacs  Hurd B analyse . Laldat
by Compasiswr gl perfrmance oo
fmﬂ%ﬁ ol z@sxﬁzﬂj Anlosets

ooty

\Mceb& hesedvch  Cwm lxm-}m‘le! on  alyyritimy

ellicedly fndin dhe nesrest neiahbers. (€.
wsn{ru -?ﬁf-ﬁm’:’sd th sSweh a @ 'j-l;w; Hh Gn be

ee milwg- 4. '35 toape-b <Cav” Searth.



(L7

S

"%M&V&’m Disute

PCZ-@( [ sy 7%" fH.
Jlintongle - " y
vyl = (Z /Xc—jc(k>z

L=/

Tonimalo  mebre 767 SetS.

P(s,,5 ) ="M=
MI"_WZ VLIZ_

—p

gl 58]
The S| muy e Closer & e X Tan &
T ‘f/wﬁuéﬂ’n@@ j
M% et @/ %/zmgriéwéﬂ%& (>
DZXM) _ —f(X-’&)—y” 7 Iatons
et o

-7&44/%4 Disos DG = min (| X+T =y I

déé— N
[(/!EL/ €KV4M}£U/(,




Su

é‘wi

Flow + Frad Wearest  Neighoovs @JJM[@?

pp os¢ Lhere ¢ 4 ot ﬂﬂlm—b\ th & hiﬁb-dcmmg}n/

TR TR . VL
KL [q)ry [Qg/ loowsllooo% ..
&\; ()L‘” , X:ﬂ\ P N ,'g b"j {J)lﬂz ﬁ s,)p(,a,)

( C ommon S.T(‘llchh)

Then & Can be really expensive b Ca (eulate
Hee  nearest th‘@kbovs — hwve 1, Semrth over N &r&f&q[:f

Yol tlons — Or@aqup e /zr(A %ézi%‘l So‘ﬂwcé
the Sah can be done quiddy (Gemyle Joesliiy)
E’Y&mﬂ le o AN ¢ Nod( Spe o lade niler
Tl rejoences t onling madeia).




