>

J
49 SASURIE
INSTITUTIONS

SASURIE COLLEGE OF ENGINEERING

DEPARTMENT OF
ARTIFICIAL INTELLIGENCE
AND
DATA SCIENCE

SUBJECTMACHINE LEARNING



e -

V‘AL 34K] Moo chimn lom m‘ma \

UNLT -

i Sloduckon o Machios | oa,wu"r\a

I whadt (N Ma ¢ bhime

Joanni ng /
(

Maduine  Leonnd B powd QL \/&XwaAan ‘gv\h\h‘aw\u
Sud combina dolz with  stadishcal Jools Jo padick am
oukpuk wlidh can ba  mad  ds maka

oclionable M‘hj)\,tg
't & & Az&eﬂm q% Lormpudbl al%/eru‘i—km Jho -
Can Ao <b>u>m acomple J—ﬁmmzxk Al — imp Rovamank
wiouk b.nivx.a Q)L{)J}lu'ﬂa- tods—d bbt A pusgAIIMIMOL -
Dad 0 Mo Unina MMLAa VI | Py fslx@d q{ aksjwm
Aok
: ijwwL dohaa p
- 04 OO Jark T
C Wi erpeAlte

mone P

A ntt difird  dacing Ak b g Ly |
<F T ER
A)ujp.iuﬂ? modnra .)LLQXM-LV\.Z, kasha  ovt do pusiide
o ALmmundotion . ‘Ei)ﬁ" Quoumplo, P Shoga whe Aore
o (\BJ()GLL;Q acwo unk , ok Ag womnandodiona G% Movies /S,v\ie/g
ore bamd on ME  wev's Lisbricod dals
2. Modums  Looawming Nk

r! ,».( o LO( f}\ O N P ()\-"\ t\‘\' QLW ,\.\’)\“ 2

dv  4roditional

Pmaw.a,wuvuy\_%) A 'Pmcjtc\.nuvtb\_
ode ol Lo sule ua

oruul bodion With an @otpc’\t w e
Gdas b VM Which  ssffoare B huim (.Qw&cru?. Fach e
‘ébm%) oW O Jﬁa\w«v bbUM-MOYV) e ynaclhune wil|
eudi e oukpuu& %Yﬁo w’lng Lk Jgﬁtcnj &yodomand |
wWhen UL &Ww Grows CowxP\LJC/ et sadyy vued B
be waitfon . 04 o ﬁ/m'ck\d bacoma  wn Sustoinable 45

viedvdod v .




Rulas
-1\

(DmpullI
Dalss = (_:]N’LAJHO"“-() ;}-ouh@d

| &)

I

Prograruming )

Madaing ‘ i auppeted  ts  Ouvton I issuL -

The Madine Jatns  dow MR inpuk and oulput dafm ARe

cevelah=t and it wniliz o Ao gl P_A,egga.wiu\.r_s dn it

ne0d  JF MEW}\J@MU‘\MM‘QMW.M
aj.ﬁ,edr&mb adopt An  maponss o Nnew ol ond

\ ow Have .

(Mackizn Jeaxning ) —> Ruly

2 Jow dess  Mackine Wﬂ% werk 7

The  maching iw\lna pAoam shor)x  Lovtk
Jpotting rabning  dala b5 iz wclst bguifen
TmiMn.a dolsx bnir\-az known oY unkrown dolm Sb M‘lbp
Vi jgned Mocdnine Leonming aijeum% e &
/(,\o.lvxlyua, dadz  nputr  Aoer impact 51 aﬂﬂ&uf&m/w
hex Cconwpt ol he couansd u%wdfuu_ WLom_mhxiLr

Nuw input dolm ve fed s e madune
MV\U Jgeithim o Jue  uwRddbar L= odgeciitn

WO WL‘H“a- Tha w&iddm\. and _auulls are TR
Urrkad mﬁeﬁm\: pode ol

oy W prdichon  and sl dent mokds
MK Q,Q.S,w’rm i wu.,-?h Kimns kil
Vo deda Acenkisk %&J\Z Yo Ausined oo .




] B R R A e e e R et

Thws wrabls U ma dhina M,\a, aﬂa&u&—m P
me—hmowsl?r Jiosn  onilT own  and proctua M= opfimad

s LA, %(a.ol.u.a.((j Inu\.u'aA(n% Un acewaauy OwWAn. Hme .

The thﬁ | macdine iuvumnﬂ PLogaom | Con. a

Awmmakiged G L %Sﬂow}w% .

[ "Lu%im /o) q/wu/}w‘on

2. Collact dalz

3. \/}/guoiirg)z dloli<

4. :(/Lcdvu‘v\a aﬁ.a,&u’re\m

5. Jut U /Qr%ﬁ“’fm

b. Collect d back ‘

d, R ~aade G5 algesiivm

S -

9.

hoop A- T watl M Ausudz axe 9&%}7\6
Ose  JIK waodu tn vaky - @ 'P/\.LAJCHOW.

4. whot do we wae Macking Leouning 7
ML » wed wihe,
s Humoun  can't ,QoLP\ctim dhain QDCPQ)-HS& (Srpuck ,ucogmi)-{on/
ViXion
¢ (Uodds nuwmsh ha &AA{'DYYQ@#CQ (Pu.,&cno.kﬁg_cp m&‘u‘m) )
v oduls aac ba\u_aion_n»%a. amouwndy % i(’i—a(@cnomica
looaning &t oldwasps  wsspel,

5 Mpplicedion o Madwou  leowning

V
W Modutne mey\wk wWhide  owsixls &mm i i
Hhatn N Tasks, Prason Mt Comma U withouk
'Y/\W\J‘\w% (;omp\xk cordtat me owkpuk . ~dude mading M«'y\.z/

9 wed v di wons  Buch s wviglta) AMM,MMLAN ,
R dywars /sm




o ety O ‘ ,wuxzour UG oo QA._MM\
Jinlﬁuu\hon.(d(’e»\ mime ’pmﬂ%eiwur\a immaﬂhap
Pro @2s &Q'f’;«'* U~ WIOLM)-I.bO.Aoﬁ:M.ly\j Picu\JZ _

'\".\Pfﬂy\ lf)\\}\i‘iﬂ\\".‘\5'i o Hoadttcars wos one o’,\) N~ c%ixs—\* induns iy
b we yaching mwj wifty una_zL dabiction -

Maeling: Wi S boom J\) dala , monkak dﬂ{)MQm_uJC')LvLU,

Aulomalion: Madine Jianing | wstity wets ondias Y (%

/L
AN~ SN = P . 3 .
B AE_ s aP«bmrD/Q Ua ous lmens Aalodions P omad rnmkn.’nhck
Supply chain  Madwima Aaning - giws ’hwutc P¥ M\rgy

‘\‘\\\;\4sz\/¥;’?&1$ /ttceng\i't{on_/ @;P_g_w WP m ’Po\ivd:\o-\
ﬁ?*“mﬁUM o8 Wmﬁ rspachon Y;dmn\ mmhmm OCABAR
b wdine Rupply chain padverks

b- '\'ﬁuﬁ % madine l)m)/@y\ﬂ {@M}W?

s duin X e e i (Vi
I iy con W St ik i

# D givuas  onlinplises ookuw ., +w,> R ——
bohowios  omd bwsinud O*PMOna.Q pattmw , @ ward)_as

supols L& duwdlsprunt ¢y poduch.
7. Madad Uw\Nr\.ﬂ, VAI\%NM :

|

The U modhine hm,mv\a 'kEP‘U} oA

) Swisuf )Mv\«z/

((n bmw[w\viu:P ﬂammw?f

Al Ruindercsmant Justiing

Tho Jodow diagram (Mwatrols M digpuant
M cﬂx?jm’;&w with s Ca-ha,ou'v.l



|
Machins Loanting |
l g _ LQ—Q‘N\:M“M
Un._qu..P.M.u'\ \-I-G?J ]
SWV]M. |- G amu AL
J c/bu;b/uv&? L Qobcﬁ_ k
R | NGV GAROW
L-> Q}mﬂ«suaﬂ . ig L 8“ \m
ep“m | Camugh Pon
Pwﬁjwmlap P ELTIPN o Capui
| — ‘A;«Aoc'ia:b‘\ow
1> Docigion Tael Qﬂﬁhﬁ% |
- ApAatou
I“\’Pmmw{' ‘ F?ffrw‘;)ﬁ\ .
‘\j \oasifadien ’ ? H%p\_o‘uq Mo Ko ‘
- Kt
o
' LD(}XAHCW‘uM
« Nojye *Bﬂl%

< Qv



of Supuvised Joaaning Vs Unsepowvised L@Mv\ﬁ My
A

~ v

h-uu,\,r A canvisnd ‘.Aomi vL% :

SW{)—U‘W\&L& J\LC&/U’L‘UILS' x
T otwd b Gk 7

e epwt paovidad  os & lobabg dobseb,
o modd can Jaan \ﬁz\nm vE « \-QBU--% dolzsek  woons
W&ad\ dalda et Fluww ,  Gn e 04 Bstumew btk
“3{\,\,(.)'» wa.lu Wwouu M—PM leJOMin_QJ_M
ond San PJDVIth LT xerulde Li\\UZZ Pho bl em‘:vﬁ
NS

A Jabdid  dakaser q%cwmag unoges would
B A wmodd whkdla an tmoge éb o dsg- , o Gt
ole. Using  Which , a wodd  gdx drainihg | aud 0.

\

Wi e, o MW § — wp &5 M medy , it can
Compone Aot image with the  dobdid dodmed AUQ—L
ww\iewz VT e Jabd.

SWV’\WQ LWUMM}L

({ Supwisor‘i,_} Coukpt |

[rgriea | [ Deswadop | G o

F@N’Rowdni'& » ! ti

A ¥

A &

OLU,AZ > —9'—{?:' S > o

¥ ¥« ; o
D PN HA \

& ) | .

| o

Sa@#}ﬁ\iﬁm \ \Pmcwfir\% 1 ¥>{g o




s By Postelyen | :

TJhear oxe S ity @p.v} d) uph s

) dawigickion Rasbboma:

(AAR NV alqmihﬁm b padict o oM ol yalug
JHrot cCon | ((u\{({ -3 f bt mpuk dotz AL O rsrbar € &
}\Ak"km'cubuk cloys ot 'l‘\ﬂl'" p - Vo baaimy e 2 Ora T 9,,
PE&DPO 8 dols set , 2ok D £ don boan Jobhddid o &
d DQ{ o at , 2itc., and e odgets Hum - o, s Lo
¢ L &

- . - 4 ¥ ] ' | A
UL s image ol oy d dhoag Jabahid coligerier.

Qv qua/m o Paoblema

SN NN NS

Theae v Mpcm‘xm Jc\,svt Conbruows doiz  z2 .,
%K\fm MLa An cotron ete ., Heas iJ,:_L‘ npud o 2ind ST
U madure f4 Pudichng Mo PUQ seetdirgm o

\_l
O
(
-
L.
N

DALVIOWS | stomces « A Jk oy aduing M‘L‘ ANty 4
g(wadw‘on, diok wouwd mop M= Palys. |

snalle S5 puovids aconolt  Augulls , backwand

-

Y Ay &
* 17T B

v

sed) A v &ailsf)at(ﬁvgg Auaullr.

2. Unsupervied wax@r\%:

e

wWhed it ?
\)Mup.q}ﬁv\su{) »ooa Jﬁpﬁ. Qk /g_d-b— ei,&cuwbuﬁ
M\m—& Jdak Mps %im? Pmu\‘ouhd e o wn Pam
G dodz SUX Wik wa P - -Qb(AAtka, Qabals.

Ths  moder  djiprant badwsan Supervised oud
\ns g yed M\Av\-é N} % S [ XY 5 SV SV ww;ur
ond  dian  Jokodd  dale s2t On. umwpuuiy{))m&m‘nﬁ.




| S

H - . : /

“Q}\Q ’ a YY\U('QIO Al (01Vv0A o () “00 ';”I Uty i)}y T/U, ( /L g

N o J

any atacktona - Alsa,  po don't Wnow yihad you rwd b,

wom Jhk o maodad ) O oulput ).
Pt g wak e

UV\f)uPoA\I\M ’-O [ 00N mw(j

| gt Rl

UJ'\L(Y\D(UH O/P
Nodroining
1& ¥ n Mw
S A
A ’ﬁ‘\ =
4&613 agg' ‘—%
P
b » 8
& & D
JEMI:YPMMM(
|

Eganm.(ll&,’
AN . \ug
Commidan Mo amimal phls  tromple usd n Supoticed
Josaring . Suppone tow & 0 dabold dab stk puaovided . Than
dow con L mods) find out TH an amal G e cat o ooy
A a biad 7
Ty W mods( Fow bun puovided Aoma Iy\fo«mah‘on uth a4
‘\w}) o ¢ima Yo WS/ 2 b,mak/ w‘m?(s/ efc , b & a biad .
Do W Bourw Woug -, Ty N amimal hos  feluffy s flopry ens
O\WW\) R m(p-aha Roma - Apol sy o anZ— aund S0 O

Bardt | acoding o Ui indeimakon , Ja mody)
Con dMEsvajM&k o ads Jgucu&ywzy :



.
r/ '_f

'])\\buongo ,;)A-Jluwon /K\XPQM;U«EQ on UM\A,{))}\}&i‘&L‘\ L,M,La

AN NSNS & N NN NN A AN ONAAAAL

_E-‘\i_!Q/\; a \\,\\“{\u\\j”'ccQ JL‘ R r\‘(Y\a k)!‘(’,»“f'f) 0AN| St ‘;{) Lf’ oI V"a _‘_

Ao thod '(r\-,\\kl and ()WQ’PU‘Q aAloh\y Only 0K 'm()\d Aolo W

OA0 8&\10 " (‘jf /04

(
"QV\(;Q‘C“% Laer mﬁ‘(c‘.'m (?W\OQAA&(A
Jalle

e ofp s 'PNCL\(‘LL'GQ Wf“"}/ T ofp b pmcﬁ.‘(b&

Cro
! A Kababo i/P Aot s-ed baed on Yo pofiuns
: T e s epud dofosed

Uses Aoald- Bmo < Avolygu

5- 'P\Qim&e\cunﬂM LDWUW@ ;i

TH » o JSP’L ‘% mnﬂ Mok vs bowed on wlwachon
With R eniaonmond .
To baadn with, dua h odwogs A stk and on ed

ShekT %@« Ok % (MR AT — dadvn &{VPEV,)—; «Qoum:.v'./
Hwe gt ba difhnt palfa e &Qatwrﬁ S nd] stakk
ke amagﬁ. Tr B M & covonio whess 7 n /"{.Q_t\mfg&(nmnn:l—
lipsring i obls Lo givd a sshdvon o & pushlm.
Eroamalis
AN
_gu\},r\owaapouma Vo couamn Jsaners
Ql;{\pge«@mﬂdf Jooaning

[ Trpw &w;tq | At

4 &v?mkms tong etc.

Lot )

\ Ax D ( Rowod Vo ; = °
= Ackon A&
\ D A - i »
* *
| A = ‘75 é:l {Lf s
o g g
A ek Gully cbon
A’a"wm %‘* *
* ¥
¥



bed e

AN\

) jtb éjﬁ 07 L
AN

JLoasni
N

\ ) CU‘E;A'O -' Su(ufwigcd )\oofwﬁvx?

T ~

o gblfirdﬁoﬂ bl M
JJ‘-& vw\wa labilid

.Qu{\o,\u‘\;o o ,

[ [ ~ .
(}Y\AU-FMMSLA Lo,ovuﬁh'a, 'pg_'\ypoy,ljffgﬂ ,MJ?;N'/!;(

L~
4

( ‘ i ;
IV, OpeRn sed  ovd sg i) rorniad

A N N NG NN

Vs — /‘/

The  ynackive %J(}mmé /% 070/_'} '.r;p)o/
On MJMLM dals | W

r— CrnAprrIrt—

Aalsx w\‘\'ﬁouk OJuOL awda,hm_ )MO, r,ﬁj_d’f*,rn r_z/
thont // )-DJJ/'J/-.;/
'\ﬂu(%), P 9 e fS))\Dm 2T Uss V(/{J.ijﬁ}/
e e Asro vedion < :
Duoblums Rt codon Ao an Rowsord — coud

Ty ‘
At b e

No r?x_v_d»{‘,m,_d Lok

Un ‘Okb)-l.\-—e? dolsT

\Ag-lvﬁwa, il nad &WPUL\/“’EQY\‘

No  guPvigon No LupUN Hon

ach Mwﬁ inhbM
ﬂ[ﬂ)'w 'IV\PVJA s Ju

Mviown  outpwz

Uncinlxgm&mg 'Pqu ,F{“Ow_g S Aial —

M OUACD\LU\JV&j/ L aunst — cvvert_wdﬁncﬁ
M\L Ou&p\u—



E- '\}&PV\J\R - Chervonanlus (VQ) rviansion, e

Ve o dimansions e wed s Wb‘(( o — Poussegul
Bl odi -y o Aead— WO appay ors Ay on ned
o C}Xv,u\- dols. seb  and mk‘:hol Js ac_wuu;wz, oihmckm&q
The wodyd Plun M /&AW QLUMRCY ok U powaku
modad . gua  wilan oy Jx  stadmbead wwwmhg
Ve dvunsion wed ko dind whion naedil b pows et

Vo dumanaion omodsil = Mo xinmuum YLOL% Poinly
Jhat can o gnpoucdi‘{ ba— o vy dud dar PO b\ |
WWM I
gioxn?.l.\-f-

2 poin\s L}mw\. o dals

B - - _ A
A el N
Thaaw (‘)o\n\? any Silas c.nj wmg we  edways Ao o

psibls oy I5 Sspmats S (Uomsitpy M),

L poinks Linsar ynodsla

- - £/ = Not olste & &‘Z@WJ’*Q:—
\_,__:—— L// ol peysible (m\&ckmw\a
Pooving St Mc:\m/uxlp_ WwhaPt  &pae  glhaktets ot Lot 4|
- +
— q ": Ny 3
~a g - —B L

ER \r:“/;\ +




-3l

O,

T+ can b Rean Jhat a  ahodphd Jine tan Shadtin
2poinls L i Con st ehaltn 4 peinE. Tl ve
dumaryion (lk plodad S"i‘/&DJZ/&J N G 2D plcuu. n 3.

Thoe v Aimension d\)a modal G d )y B 2ouislr
Aome Aample  [s] = 4 Widh tan be  choltined -‘ﬁw /s

pModsl.  This o nst een hud ald Zomp s 4 Sige-

A ows shattied by Mx medal.
W oride o &Tmpl binony (i eodion
meoddd, wlich  adads Mek det ol powls (a,b)
Zuth hod 6\<x<b/&&bu WMJ/OLQJ&M@&L
Jf‘bd Jum om0, God Ve lumemsion

h () =1, iy a< x < b

h O =0, oMoriwsise -

(a,9) € 17

Loat f-() 9 Aminct .lq oh bmo‘/\j m%ccxxon

| htm=0 k=0 Lt \_/

2. hlm=0  hm=]

2 h (m) =) \«(_h):'o - \'_'
h(m) =) | E /

4 h (M|

Our  yywdsd AucL,Q)AW A hoiaed  wik 4, ?o‘mk-




rli‘ W
\V ?AL’)‘)(‘\LL‘ J\ppAm(t‘moJilAJ Coaract. (pac) My\_&

.}Mo l)uin(d cLpp wvoxdym okt CorAe c4 ( P AC) J.LMNVLJ b o ‘
\W\w\(\{imﬁ ‘t{unlnlk)ﬁ\‘-\ »b&\, (‘U/la,Q)d ré/”‘ﬂ 1 d W’Bod’n e ‘

Lyrm e% Qa :ltu\ntu}’ allaa—ti'ﬂxm_ n U),W\A (% ]h Yy O
Q &&m‘m‘n.g ek and Y\L04 UAL ‘% w”\}')(ﬁﬁ(ﬁ. Tha %Oab
1IN k?“\;w‘“d b show dhak an &)?j‘eh*m a v dow
G m&o;u%ah‘ow Wik [u?f, puﬁged.uuq )
PAC Mawning  pequins, |
ONANAANASN A AN

owue pasbabilily ot dawt (1- 6D e §

jus U5 pusbatalily o doiluns.

.. N

2 Witk ac,uvw»ué/ MMM(_I—E) Y wihce £ u

upper  bound on Mo Lvrer.

for example,
Con dn. e Puoblum 9 N vumba d) car Rmk}

Pric Proomd angine Powdt @, oy dhaining sk (pe)
ond kind e Cﬂf*—‘t”éml"lmorn&'

Ah,ol"zw’fﬁm gias e Wik~ bl M can hc&éuw"(.,
Cor oy nf - ;

Trwtanwy  (Uithin /uc%muy?l C MPMM'JT ffm\g CoAS auf
oukside  aa sk «Eam]lj angy  ond  hypothuis b G clorely -

OPpoximalt & oCowipm oot XLZ“OW
e 4 U /T\ — t\.

€ (8 =
+ T ++ =
it | oo _ L
EE—

. —_

ak




falae Mud oo and  (alke  Potikiv

'/\/’\/" I~ N "N ~ o WL T, P .
Va
a . e T
| . | ' L
1 /'/.r A
I-( C - 4 v ¢
l 4 : 1{. 'f" (&
? " -+
7 i 7 —> 5
clx)= tﬁal,u. c (L) - B
Zw“ ho=o W P00 =1
ULT(AHVL 'r\%\ 0
\

% Prwtonas  Mes en  shodsd /‘U-?A‘on, oAl p%’xﬁu/mﬁaj«u
acce&diwj b Mo ackal ulg‘u\ch‘ow C , but HRere ok
WW‘/P‘*BV‘- beuwcd on A /ema,()ob\as\s h. Norna
RIS TS de% mﬁaﬁau o&(g;mrpmﬁm.

WW“ — U.ng,a&iw_ eample W dovsifiad & tw.
Talse peBibiue —  peSibue Lxompl 4 Jagsified a8 —\L |

The oot wmglon cam bo tdudefied  witk
P (Cyorn). Blwoys 1+ shouwd be 2mall.
, frvor Asadon 1p(C XOR k><= E_.W
Jpp»wnmah\»j AR

NN S SN SN VeV VaVal

T WOM A, dhot wppvommaﬂdxj (oYL CH
ond evvor b Juos bk U ogmal k€
Pcphd <= ¢
L PAC Gen b dagl vad Jﬂav,
P ((ever(h) <=£)) <= (=S
DP((p (@M< =N <=\ 5




W d g B
_\\ by
\ l’ »h} / c whee e 5 e »

3/6431“; PGX&]LL,L
\ ""“‘““1“- OApunrd aweao.
. <€ | P ®ikve "z\,{:dﬂﬁv*ﬁ' L Ao Pl
- B heE € e
- Ervro Aegion — C .

R —j:.f. %:_nnal:q otteis ooy st douch Srans ﬂ.na,(n«
DAL DErn N 'O:‘PQ v Mz ?%wq en 7
U . o

C‘ppmvumo.tz(?, tomech .
=aampye - | “\?DOMS -e\\)zamw Ak LYFAS Wiy
Auhet 5 M P cwd ,Q)m,%,mu POuwer. o)
e o ol Witk € - 0.0% oug ¢=0.2
“mwlone Caver () Ex164 (ha)
r\ 0-00) O - 00|
2 O-02¢ O-025
: G Ssbubion 1 O
i kE |
0003
S 0-03s 0-bis [ BMMBQ Q% Valuwy aar
- 0-0us” O -0uy 8 . &
- 0.027 0021 Plhd=2 _ ,.¢
T o0 002 3 §_p.9
) 02 0 .0326
=3 = 0.8
Hanae b r“th
RPp L i “k(uwud-
gcﬁ,,_%m;v. . @)

%u.‘ﬁi—;’ ok &4“,(&1/‘»&{\,0\& ‘j"i&h" o €.
PChod="1 _ o9

1O

s S =292
|-§= 0-%

B he s

et Pﬁﬁmﬁﬁa o PABILM Nlib Oy ViecT-



)

SZ. H\kpomgu Spau -

gr\ oAt gu.va(M m o Uadna J.Lmu\u\.z, Obgrw’rkm,
OwWL modN %oa_l R e JGAM\ out o PoOible Jbaupo):ko_s\‘s from
T ,szpolt\uis spow ok Co uld possibly  mop ouf Ua

pots Jo I puepan ourpuls.
cbz\md ot dhT POkSibLg_ ﬁﬁ?omw %mm Jhx 'WOW

Spaw
Unkrwown
/ Toaget fungdon

L]/ _

o

—p o e,

BT .

el [ IR (i
N

o,
P"{POMTJ ‘

cpan

L

H_%OM Spaw Cw)
Fypo husth  spa & L ek =y o UE  persibla
ll-?“-“ MMS\"S- This 6 O & «Y'uom wWhichh T ma i
JamWWﬁ dlgprithm would doftmine. MG but peviible
CGW one) whith would but dustribe Mz Eorgels
dunckion OL Iz Ou}[mﬂ-
ijoﬂ’\uﬁs ChY -

A kﬁwmw Jy @ szumc‘rfom JRet  bar
daswibes M toagrk n ,g\L.F.U\vHﬂ—C* M adning M\lhj/
W wowd  omu up daponds  wpon AT daldT | depunds
whem S suskaiconA  omd blog .




v/ I~r

. /
LA){ WL wU’\dUJ(f\‘ﬁM JJ"J 'LJJPO M:. () (l-, ) OJ/J
Jog pothisn  Cpo (H) with o Fuo- dirnwions]

(L)@KA,\‘Y\O.LT Pﬁw Qkown«.ﬁ Jbr Auiribudior —/}J
Aolx o (;rt\o\usi

Exoqmph:

~ /
sors " dpe

Now osmswml uar ,0\.0«/—& A0 ML J_th d'oﬁ'a' by
J
ML (',«.ﬁnre‘ufkﬂ'\é fP,LLAJ:C.“’ S oud Pu.l:s i;'e,)_ st 02

S

Rllows:
& F e

+ 7 ¥
- L =

v T ?

:

4

’,\’{, we divde  Fws  we’dinadT ploms T suth 2

W‘”j Jhak & oram qu\L)\-\o \*&u 5 pw& cgu.}p\,d et
Yuulkt oA {o\\ows; (ﬂ)\‘«j,j,u_u\.k wm*s)

Va

Wik WS sliow Lyoumple , wi can condsi
‘J}\m—/

HtSOoﬁruam Spac (W) B Jux Lomp SHrion c‘%
afh Jsgal  huk pewibl weed g diuvds B
wetdivats  Plme  So Jhar (4 hut mapsg

gy W pasPar pulpus.



: (&)
doalbhn  20Un individuod bt podibl Worg s

)

tallid a &WPO')C\MU ([n) 5 D95 «Qua,polKLQ\'A axd

-Q,\LA,PO,Q,W&RQ Spora would ha  Liky Ao

i r)'W).\ch‘_

e VQA‘GP‘JQJ‘A A

= H '@poﬂwm

Lpace

<—-‘ ‘-\ LY A Y
o I duehw 2 on

A W\ir\_ﬁ Wﬂwn‘s J}\OQ-UCA‘TW )3”{0,3/ (]no,“\‘w\%
b?%> oo eolleciion GAD tpA,-.cwsumpHoM wAed &Md Qi
dosran s {w.cws-\- owtwnues % Fivan inpule 4

(E Ros rawd Qoo bn,gssu_

I Pelble Moddds .
Cmigt e v
Depuk "
T
Y.
|

T— D‘hw van dshs Can  ha '\dm’umJ h-\akco On i\tﬂ‘u“
Aodndng doba AL v nedil Wl ashaue |

&bw\'j fot yaw wueah  dala .



A 4 )

I't/h)fanU, 0’\ ‘frr)uf‘v-v) Nios . M. =

///// //////_//

LN N\

2 eops OIS eI I our o

Shs S are 7//‘/'”{/.)//;' ~f

- ’ '
: (e B Sowns WD mdulSus oA
atlu Vi rg (sr4oin 00 o I 5O . s Iy 2OA

G owr £ v S dorrb S 4

S-V.EA_AA MJ)()‘Q &0/‘, a l:hO/, 'ﬁl o e b :
hos O JJ.A\J—:QQ }))J'ﬂ'pj

I duc hve

g Jimsear  modsd pArsupperrs SIS s 4

inpud choso clirishes and S '(5/»0(1- S or,s A

A5 e oV tonms CHon.

. Dadgen thees iv\l'ivmibb,m G fhain  rwdis Comsiant
o dals -

 The Dot - bowrd sbwcul 4 o lorvldbionsl

vouwold wowetk  impesrs o Dias toward Hicaaichi )
Py o Car3ALv—9~

© &&WM YYLDMV\ﬁ A m Pr,a,\s "Srlu f‘—-"? -:\ ’;4;
oA %/ua.niha, ausLel) ko Bioa Cuwbieh tellg e
odd uwihok Rappens  whia F e das
owoiloble )

- §a Jaor aguaden, U modd  assumus Dok
JAL /\,oﬁ.aﬁomk‘xp hotuwear Mo oudPul, o

Japandonrk vordabl ,  and JLT  ndpan dund

n

Jojoadl o Gvao - The rocld das an Tnocsw
\)l'w’ s m, ﬂ.‘ﬂw—d ;

fuporionte u\ Gios, Un ML

NSNS TN - AN NN

N \Y(WOW M@J w\'m(,wwn ANV TOn C24 :f__
WpWE i g Auults Uv oy oukp W valuz-  The
WU Couned he Ao of: \Jd W Hhao U oy VJﬁ:‘_‘:‘J\
Pan a/‘AuﬂLP'HoM ; a



I
Jedise 1Y

Occam's AapOT wii Uy Awlds ot WS s (\EE\)

/Q\afpomg,;s about Jdx voa&a/pl «)(S‘MCHOA,.

Occam’'s Aanor!
‘

TN i 2 i

e % .tatbc'n: G"V,Ay\ -X‘UO mnch(s wife, Yta A Arna

evver , M Ainaply  one S hould

ac,nc,kab‘rbn{“m
hy 'P\offmfsn' ho c auwpe %m{)liu(g X Bt el e

™ )sélb :

M’ Givan oo modab  wij e 2ama
fraining - seb RYYEL, U Asmplar on ghould ha

pAe {M bocouse I B "QLkd'f Js  howsr
Lo Wa,b‘gu,t‘g»\ e oA

\23 T4 uge  models have U Leumo Puvfeamanm
© o s volidodien / o@&«bma dalaset Calsch

Mo Aimplat aod htcame w b et Jikely-
\ te  guatratlae  Whll. )

Typws & Prnduchue  Blow w ML
b. Meovast i gRbouAS:

i‘.,\ a gmall m%hor‘oot{ e

1. Ve o COY\dIt}ionaJ n Mmdmm keaﬂr.“ gpo\m,i*\}) Aeasonalsle 5
Eczpooulmﬁéofap inanmzl;t auma That oAz cloye b st
\%m Hpom Caun ba - _ Ramt  clars .

/("romd wilkin G ’145%30* ,\‘noblvc('w»'« 5. Mivywm %Q,am:
Riow unv ML Unloy o ‘&zaﬁwﬂ &

Supprbe d by & Lok evdance,
W Chowkd bt Aemowd -
A My D.,%pr%‘on hﬂjﬂv

fF\'OJﬂLW“( e e Nodw
R oyss o 1§e of W\“%

2. Mimimiauam  (r04b—okiddfon e

o R I | ity =

it Aeging b daciols batwssst /%pO%MQ | Mok a~

Karo - Despita mvd MCTM' emﬁu b keep s

\vodrdlakon moy cppeot b ba biasfest As aip Bon O },m{) oA
Pessibla

R, Madpuum TN OAGED !
W | olivi diry 3413“4'5‘& shudants, hry b
n maka MR bounday an wids ap peridle




VI . GTWQL/\‘O«O&LOW (@

—

CTW&Jivgaiion w o \kLUY) werd e Aeeriba o modsl’g
Qbﬂilﬁj‘ Jo Raock Jo yuw dela .

‘AH‘* b““‘ﬁ froined o @ uuim',ua 4k 0 vanda)
coun OMM vow ded= ond maka acorals predickon.
A modil’s  abilly  Jp  genmraline v cankrod  p JWE
AW CCRAS 4% a  vwodel -

Py modat +has baen Pedned SBo wull  on
'\&Cuv\kv\-j Aol , w w)) ke wnab e s %,uz\gz\o.hrrac
P owill malke  in acuwnoeks P/Luahdwom 0hon  Glyen Mo

dalx | malding U mode welod  ovan  Mough it u
e B palke acaunadT parclickhons  fot M

ciaiving  dedx . TR & calded) @méoxmwr,
wolwbz’tkna Ioppers  uhen a odd Aos nd-
beon froined Lnough On Uz dodx Pn By cane
womakes Um modad et A o ond b W g
Copolle L%\ ol g acumett  padicheors, eua

Witk e trod g Aol - &;&Qv
b 3\ \b“’ o 9)*%} G o »‘Cw
oY /™ O.CKL‘J. 4 F R :
1(:'- Q("\ \.th
by [ e L\\"
r‘?)( L C

- ;
7 >y S &
vondur gt 4 o N 7
\V%”' :@ P, @obbu‘éw&}\ N N -
" v o f)fx I e &\ A W Gew
W - \Oo)\ b O(\}-d ! M \\ © ()J\(_\‘\
ol g N“N‘ PN e
- AR SR PR i ¥ ol



\‘/’I_TI. PAios -~ Vordanuw ()\A&dloff

Thae v a fl’/&flin_tbb bat W o
i 7 e bioa and verlomco
on Uz besA =shdion oﬁet M»c%w@ QVM%SL ooy ok,
Covwtrant .

whith » 2 foved

PALdi chon dk Mo velumes Sy Uz L mods)  @nd Yo

@«unﬂ &M% v Bas  giva a Qﬂfu}l ST
r’moiNmn as wal) as E’btvuzf dofa. - U % A omnmandud) Ha
o dom Ahowd  awans be Jow blasrd g5
ovetd Mo probem d mm{mmj_
By digh bios | Mo dola pradicla & doo
CiRo P hine %@‘ma—e’ St st filing chquo.tl_Aj
G L dadm sab. Buch ’w\fﬁivxd % Ruown aA
ondm\iding o Qal - Tha  happens whin M
Jivean oo naluke - Refer

Mpom » dmo Avmpl oy
1%:94 o Reamp o d\ Luchs &

Jo M aaph G bado w
&\ ofon: )N




T
N oAudh ﬁ‘p’\rob\xm , B ‘DV\_L&PO-QQ\Q&\.A Jookiy »QIRQ)

__[/\O\C)Q = % (80‘*’ D2 + @,')Q:)T

Vowiome -

T e vw‘aﬁnhlﬁ db o de | qu&idn‘on_ et a Frueu
dolz peink  wWhidh Bl ws Spuad & ow daka k
Called Ux vVardlance c% e moclal .

The nmoddd  wWith J?Mo(ﬁ» Vodan e

— b a L L N Tk r-},qcxjnjyjd‘qﬂ\;:

— B At abu Jp c’@E«— ch&aizlﬁ on s

dads.  which ¢ Awn'k SQ0n bxf@u\

— Paferm vy wadl e ’\‘&C’Qv\}y\g/ dala

e A "gu% 2vrelt ol on Jut ddds .
Whan o woded 6 M% #5 WAL, & G xald] b
ho OVJ)Lbi'Uc\"'\a @0 @-Q-h |
"\

O

e e = N

—_—

Py AUh « \)MBM) 0 MpomsM dooles "b“m,/

\ he (23 = B ~+ O (O @W"l)*@a.xz’vh“ I




Rios Vouanw T,(amﬁf ; =

I.b L aiﬁeuH‘w, o Joo aimple CWO-QKJ.% s

Jine as Qciuafio'\) Hon Tt My ba e %V\ bvs ond low
condiort ond s W LYTEL — prona .

T M algsufem gt dmo Comploc (oypodbuses

WTth “QMC(E& oh,zamm Q/Q/Mi/\%> N\s NVORRN S mmt ba o

\/ OVl Ounte

figh
W et padeim well

Co, Do w Bommrﬁ hotwean Bk @0 o
DDnoUHO'M/ lﬂ(n.own ab T&&L‘B‘fj or  fvas Vatian

ok

Jloo pafess rhqcl‘uﬁt will he ke,

/ & BN
r\é)Mbk 8
Onﬂv:j ! CDW / hont ,3
¢ | &
\ \\ ' %Uw\gﬁém@bw
\ \ | 2 o -
(07 b |
Q:‘ \\‘.‘ Y
——
) l
P
e ’ e A
| ‘}‘WY\XN\’\ exYeR
|
7\



NPT D QT s RSB A R e O
BB S E EETR

\

E‘H — PO‘HCP P“O}wlarm_x () @
Wil - poed Y it bz nx Qo:ﬁLsW
of well — peve  puoblm

A pro hlorn
a2 tonditiomd
Caialorce = Jhoar exisly a & B uhb
Uriigpueriny  —  Colution vumy bo umigme

<. Smﬂ»‘lﬁq — aslubion J\q)mol/s covnk(momhj On_
inikal conduitrons.

,_..

2,










ONIT- IL

SUPERNISE D LEARNIN O
RE&REcSION

RQ?)’T@%“’Q‘“ f)anl covvelobigns  bebwoeon
dopendent amd  depeudank  Vanables - Tp  The desived
DOtput consists  of ene or wow Conblnous var jable

then  Hhe e & lled og ?Swawssi’ey\

Regreesion oﬂﬂoﬁrﬁm Volp (edick Conbinoms
VoraHe socdh 08 - hovee pics, Woshak frends, weadhey

ow L2
\f 1 W v gkl |
1 -
o ° / E- ).V(, W{ >
.§ £ Teﬁsagaeu
R &
—t # o ¢ 7 ,,, "-c
e
! /,, e
V& Ty
/
Vo

Twdepenw dowt vareabls s
Rocyese con ‘qmal?Fk; s a s of exabistal
oddy of webiods uged for Dhe catimabtow yelakienship
bobwoan  Vomades  amd {50 modellng the flure
voakonghep  behieon  thows



LINEAR RESRESSION MODELS -

ollpws  ve ko Qurmnavize &
kwo  ConbmnooeS guwidabive

*(W\Q obechm 04’ a |t naary ’5@%6@&900 mﬂdg/(‘

VSN 3 ’F‘”\A o pdodbtons hip hotuseen 1he Vot
yariabe -

rdd atody rolosiowhep  beluesr
vaviablas

bot to 4k W&, W=

coss-Licokdory ‘m:d\xdts Cg):@@DT'ﬂL Joba (clogse), pradiction,
Woded  Canslmoes - Voloed, fanchion - closcHicobion e Corel devod
o e SOQZNBQA/ \mm‘nuﬂ



REGIRESSION LINE : Y

oo woo vovabes ¥ oud vy, Showe awe ajwa.zg
teo  ina of  veggasion .
paﬂmm&sim Line of X on vy Joves e bat estimate for the
kuidx%scw{) X = A +by
W here
a > X - injexept
Y = Deperdonk VOM\&&;
J = Tindaganden VOTES
Q&ﬁm:&sim Lo Yon X
Te give e beth esiwale oo Hho
I ‘ X
Vala of 'y R any Qpeutfic gre Voo of
'\/: a + bx

Qlhare
Q4 =y~ Inlerep)
b = glope Of 4o Una
] E p@po,vmw\f VowolHo
¢ - indopondon Voriada
By vy last Hpore gl we G able bo

conefruk . best 'F"W'% bo  Sebkr  diagroam  polnls and
then {O“sww\,a]:@ oy Te%mgsfsw puaklon  in The foor of -



Le  Dha vl oual Sclenc
ojﬁ doba. .

Tr  Jinear Tograsion wdd The  Vomnable o Intevest
(dependlonk Vorsable) 19 PTQAM foo K o et Vawables
(Cndependant Vool Ugiha Lnaow equabien - TL \ dowotes
The dependents varabe @nd Xy kK O‘m\m

oN ]_g

of \“i’rﬁma S’rmu‘;ahh lnes o pabkerns

Y\ = Bo + By Xt B Yaou 4o P Yt ¢4+

bilere e betas ave  lonstonk and e
opsilons ame (ndependenk Qnd denticolby dishoboted



norwal  amdew Vamabls iy  wean  zexo

Ak adn gf)&ﬂt poink  the Vs betwaeen the
Predided  Valie owd  dhe  achal valus T3
‘S%OJTQA, \bD %Lt Q_ ",_C

S 04 »(\.KLUQ-YOJ Exose (2 :E
The Spled point emme  Aacre Phe VomaHe O (oroparng]
OMd g  Vowoble poink \d{elcu'ﬁ\a the Lot ggE I8
Claogen Qs ha oot Wwde $MP’f Point (TC\LSM

1S mm@/i% Continwed -

Mvowv}o%u:
Tmﬁm”‘a a LT Tg,chﬁmLs'!DD mods]
e och
fa usww‘d ch  foger  than wabfed Guch ol
Woorall  nebworks

\ingor  Yoqrossion
vy ‘ ,
Yequire  wWmom \AA.@WMO’SU Jro ww?k.\

modds ame  Simple id
vonk -

| = r AR abD e !
_E RS ’,)‘Ji‘;/«( & .

The wathod Of lasb Squawe ts abook
Qavre g pomoumelers ba peinimizing Bha Squared,
discrepames  bobwesn Obeowed  daba B e oV
howdand eppotted  Volid o dobe  othed

The loast Lquame Crdevion Srokes Mol
tThe  Qum of Sapame of emos Tg mlaumom



The  Josk oquare  Solobions wdda Y Whoge
Sm ks 4 bt do ot Qnwie  Cubpokcto be in TRe

YOW?L Co, 1]

How wo dvaw coch o Jine  based bon the

daYe poinks Obsasvad 7 Suppose A "'Macd‘nrnfc:j e of

Y- a+ by

; \ ekwaen Tho o
Ima%‘\m o} \/Q‘r‘\’\@x digtare P

omd e doka ponk E=Y-E(Y)
To oo le The Agviakis OQ‘W\Q do.ktL
Poink Q’z;om Ste W‘C‘%‘“m‘d Jira , TeGREIOH divg . Tho
kel e Hhe oest Vabes of @ an P b
D o4 b ARak winbwioe Sm of S

AN N \,




bk g ek
6\ E " . '4
4 b Thabr  ®@m  mulpdd2o Jbobo Lum

o5 Sqpored doviabiens. e  wobfed e flod  loask
Sanaves - |
loast  Square mablod  Winiwiz e Sum
Lapors ol% orers . Soth & a4 bawe Coled loast
Sqpave  grmadore - e @fimoltos of  pavowalens o 4 B
The o \ FOUVOkey
o ollad e powte of g po SETIHOTS (o, qul
wakten  webhe »
| ' d 941 Odbmxd (oast quamg{ol,&).
D»sao\nan*fo%u op |loer Squave |

| ock  vobusthess o subters

% .
Lot Adalbogeks Vnsuirable 7%’@ loast Sguare

%Deu«smn boumclcwzj @“«msponé}s to Machene
LQ_omwma Colpton
MULTIPLE REHRESSIDN . .
?ﬁﬂfes&'\ew Wa%élg o VUged o PFQA’”CJC
t&vm a_ lek of

Vale ©of Owe OF 1wote "fogpunsot

predicrong . TE  own oo
the  dingan Qssotibbion  Jpokuan Sha predictss

omd  Yosponses - predichs  @m ke tonbtnosns 07
e }OZ“’COJ or &  wixtuwe of botf .



tThe Tesporve Vavoble  Than  gre amﬂxaafs cll  for a
wmadel  different  fom  dfak used for Hhe Sinde
P‘Qdid'ba‘ Volwoble « T o sitoabion o wmore FPaum
owe  indepordent  fOck? (variable) ffecds 4he  ottome
of o proms » o oL plo respession woodal Ta used -
This Jde  wefemad to 03 Wwlkipe Jroor yequassion
aodel  of  wwibivavake least Squoe fiting

y\ "30 *%\135, T B?/ 'LJ‘Q;\ - """Bf 7j~(+%j
Whove ¢ 16 e somdow ewtd
By, lee, i o= ¥ O0E on - kBN Fo-- Yogysessi o

DL-He‘rQ,u\CQ_ bebuseon St'rnpﬁz Qcﬂmgsitm cnd MOl pio

Slolll,r)l.(/z %@g\w MUbbiplo Qﬂj&zgsi@n
Ou\z, dependant Varabley Owe  daperdent Vawale Y predicied

a gek 01C Wndependent
\/QmQHSL Y VariaHes (‘x‘/)(Q N,

|
Oue ~
W‘w CO@FHdenb O Negressien Coeffejent [t axch
ndeperdent vaaia e
|

!






