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Coklu Dogrusal Regresyon
(Multiple Linear Regression)
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p-value
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= P-defer blyOdukes H1 hatal oima iktimali srar

-H=OeB @PE DAGH =4N eV@H@s=EU
i 1) COHBASEE@ R GIAHHNG

DEKRAE QaNHAGNAOE aBPE@A (BHEH
| <@\ & KHNG @plaHADEKRA/ RAH
DEKRAE EVOAKG =G=@ \NK) Q¢
SEUMBAY DAOE [&ld aVAD@@EHN

& EOA >ERR/A G=NGoSHARNO EKRA/
KNG PM HJHN 6HaV2 N NAG EHA
DEKRE EF_BRAG | al Gu) @EEHED 3G
OBDE_AEOBA EREH @MAHN K-EHIAGA
>SAN OeHERAE RDEP WAAGRGN .
QENE EVAR G=@ @U@= "NAG >gNO=]
>Q BKRE B HFE| OKNIDQ 22R=dle
RNA UE [BAYACGRAN Q @AN >EIQWN



( + $(C! T 1S
N L .

"NAGIA RA ©eHA H 6DeQ@N Q W)
R N=CPBHA GBA NAGME BKAE EMA
G=Ngg#. OROD =G3I@ N JC N GNP

| =l e¥ @RI -G=@\ 852 >QQ " J?2ATBA L
@&NEE DAGHE >Q @A EGHE@
QEN 0BEp2JA *ARAHXU = eVBAGAGRA
@an

6D L@< 6SWe?= # @B6=E56
6SWE? (60>

Degisken Secimi
&
o—dr =
P ra T ‘\-
BOABMVE @EgS KHI= @Q Q@ >d&aJ

@EgUHME -Ue B @ SINEDHQ@QAB-Ige KJ
Hige OBROE AERAE ABEEHAGEE R B




&) %$T"# ! $M R $# (

DE_ APHA@EE Q& <G @Q Q@UeVQ
@N) > E¥ @BgSHR =0k@ OAFU LI =+

ViR =G@ 3G @GDEHK UIE @BgSHR
OBD B >y=bdV@ADE]) 1 RE KO @V
gABHHD A GRHAGRGR

Farkh Yaklagsimlar

= Biitin Degigkanien Dahil Etmek

G ki (Riskwant B at
) Ackm adi kargsagtrma
rward Sedact =
. i
Didir L al el inatic

+ Skor Karglagtirmas: (Score Comparisor| )

EQ SWe=€ 2 9:= B &

Q EG4ge > 26 @Q H@ NAD @D
" J%@A @EYS OAEE HeHeg \KIKIMG
>QU@NI >=1G= BE OW) IKQADAS



( + s 1S
N L .

>g=tl H_laa RAF @A\ E3<ge HN G
| =@J "J?A BYEBJEE JpGR IQRNHI=
=| =2t KGHH JoEHE HIABEN

[ _6CI65@C &66 2 4<H2CH
=>: ?26HR

Geriye Eleme

(Backward Elimination)
1.Significance Leveal (SL) sacilic {genelde 0.05)
2.Biin deigkenier kulanilarak bir model inga edilic

SE8 yOkutk D4tk coderiod s dogskmnm v ve sayet PoSL

ise 4. adima, defjise son adima (6. a

4.Bu agamada, 3. scimda seclan ve en yilksek p-defjerine sahip defigken

sistemden kaidirir
5.Makine Sgrenmesi gincellenic ve 3. adima ger déndile.

8. Makine Sgrenmesi sonlandinlir,

E€I6BO> @H2C5 =>: ?2H®D
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(Forward Selection)
1.Significance Laval (SL) sacilir (panaide 0.05]
2 Biltiin degigkenler knlanilarak bir model inga edliic

3.En diik. p-vaiue dederine sahip olan dagishen ele ainr
( 4B agamada, 3, adwmda segilen defighen sabit tutularak yeni bir dedighen daha

setily ve sisteme eklanic

5Making igrenmasi glincellani ve 3. adima gan diniiir, sapet en diik p-
dafjens sahip defjisken icin p<SL garh saflanyorsa 3, Adima dnikir.
Saglanmiyorsa biter (5. Adima gegii

B.Makina bgrenmesi sonlandinir.
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4,Bu agamada, 1. adimda seqien dedisken sabit fubularak difjer biitin dediskenlar
sisteme ciahi edilir ve en dilglk p dedering sahip olan sistem d kalir

Cift YonlG Eleme
(Bidirecitonal Elimination)

1.5ignificance Level (SL) seciir (genekde 0.05)

2.Bilbin defighenier kullarslarak bir model inga edilic.

(.’l.Emﬁgil p-value daferine sahip olan dafishen ale ainr

551 deferinin altinda olan dedigherier sistemoa kalir ve eshi degisherlerden
higbirisi sistemden ckanlamaz.

6. Makine Grenmesi sonlandinle.
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Odev 2

& Verl Kimasind inderiniz
# Ganakli / Geraksiz Dagimse Sajighanien buluniz
= & Farkl Yansema g regresyon modelerin giarmiz
= MLR, PR, SVR, OT, RF
* Yontemisnn baganianm Kerslagtnng
= 10 yi teenibell ve 100 puan almeg bir CEQ va ayrni Sxalikiens

#ahip bir Midinin maaglann 5 yontemie de lahmin edip
sonugkan yarumlayrez.
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Calisan ID Unvanseviyesi ki dem Puan maas
calisan ID 1. 802008 @.331847 0.206278 -B. 251278 @. 226267
Lh\‘ullSEh‘iyesi B.331Bay 1.000000 -2.125290 P.234%38 Q. 727436
Eidem 0. 206278 -9.125200 1000000 B.3227%6 @.1179054
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maas D.236267 @.737@36 @.1179a8 I D. 201474 1000200

OLE Regression Results
=

Resquered:

sl s Adj. R-squared: [N -x]
Hethod: Lesst Sguares  F-statistic: 83,89
Date: Men, 18 Dec 2818 Prob (F-statistic): &, 3he-14
Tima: 12:11:32  Log-Likalihood: =295, 7
Ho. Observations: @ AIC: 5597.5
Of Residuals: 27 BIC &0l. 7

of sodel: 3

Covardance Type: nanrebust
coef  std err t Pxlt| [@. 025 Q.975]

Xl 454 B1ET 156,145 A 2, o0 1969, a8 3020, 377
F. 1.3531 318.992 2. e 8.997 -a53.1a81 E55. 867
#3 -26. 5687 33,657 -8, 789 2,437 -95. 626 42,489
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0LS Regression Results

Dep. Variable: y R-squared: 0.542
Model: OLS  Adj. R-squared: ) 0.940
Wethod: Least Squares F-statistic: L 468.1
Date: Sun, 01 Apr 2018  Prob (F-statistic): 1.93e-19
Time: 19:01:55  Log-Likelihood: 181,43
No. Dbservations: 3 AIC: 576.9
Df Residuals: 9 B 578.3
Df Model: 1

Covariance Type: nanrobust
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18 Linear

11 R-squared: B.5942
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13 Polynomial
14 R=squared: 8.7589
15

16 SVR
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isor
28 R-squared: 8.751
21
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Tahmin Modelleri

Model Artikar Enitari

gt Wit Boyulehils Badermadr ohiceh Aoyl Bk
Aegressios nring husshader

Cogrusaié R S TTARIE Nt

Dogrusal simayan problemien sdrmsier Fagan i 2ngru poancn deteces e
Fsgraiuns
Onpmaiintas ComaTicht G5k bTuch: e’
P Dgpssal siraryis rodebonts Gubge, maral L e s
Sefariern kary digekioma b Sayundd sk e

Topy riapisbi, fSpakimrys iya; s Soruxiar ssbberragl, ki v
wm- Sodrussl weys Sogrusal chraan problemierds  bmaleringie auberire cimas: lkse
=y Tt

Elcakiareye hifyag suymaz, dojrusal vera
Sofyusal cimarran peoblemserda (alde e7her v Ciiiann porumu ¥R QOrERlemes NEDEEN
Rardom Forest oy sy ki iyt oer
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« Accuracy M, acc[M): model M icin yizde kag dojns sniflandima oldufudur
+ Ervor rate (misclassification rate] = 1 - ace(M)
= Alternati Sicimier (e.0., for cancer dagnosis)
sensithvity = t-pos/[t-pos+f-nag) ¥ true positive recognition rate */
specificity = t-nag/{t-nig +f-pas) * brue negative recognition rate */
precision = t-posi{t-pos + f-pes)
acouracy = sensithvity * pos/{pos + neg) + specficity * neg{pos + neg)
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= Acouracy M, a0c{M); model M igin yiode kag dofns sniflandimma cldufucur
- Ermor mate | misclassification rate) = 1 - sce(M)
= Afternatl Giglmier (e.g, for cancer dagnoss)
sensithvity = t-pos/(t-pos+i-nag) 1* true positive necognition rate */
spedificity = t-neg/{t-neg+i-pas) * brue negative recognition rmete * |
precision = t-pos/{tpes + Fpos)
acouraty = sensithity * posfipos + neg) + specificity * negiipos + neg)
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Naive Bayes (Naif Bayes)

PX|CHP(C)
AGI=pxy

Simif;

CLbuys_computar = ‘yes’
C2:buys_computer = ‘ng’
Grmek Veri

X = (age <=30,

Income = medium,
Student = yes
Crecdit_rating = Fair)
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Ornek

= PCE  Mbuys computer = pes) =004 = 043
Pibays_compdier = ‘ne’) = 514 0357

« Compute P{X|C) for each dass
Plaggh = <=1 | buys_computi = “pei) = 3f¥ = 020
Flage = “«= 3 | Buys_computer = e’} = V5 = 06
Fincorme = “mudier” | buys_computer = yer'] = &5 = (L684
Pl = "k | buys_computer = o) = 15 = L4
Fisudoni = “yos” | buys_computer = “yos| = 6 = 0667
Mudenl = "y | burpi_computer = o] = 15 = 02
Picondit_rating = o | buys_cormpuiar = “par’) = &9 = 0667
Mooed,_rating = Tor” | lbuyicomputar = “we’) = 173 = B4
© N (age <m0, Incomm = sadiem, sbadent v, cradit_rating = fai)
PORIC) | PRbys, compter = yes'] = (222 k@44 3 (LEET & 0.567 = 0.084
P buys,_somputer = ro’)w B @ 008 0 00 x84 = 019
PO G"P{E) = PN Jburs_computer = “pes’) * Fibuys. compuuter = "y = DL
PR buys,_Computer = i) * PbUyS_CoMgRs « T) = LT

‘Therefore, X Delongs te class (“buys_compuber = yes~}
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Output: A Decision Tree for “buys_computer”
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Gain(A) = Info(D) - Info (D)
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* Migieri Sepmeniayonu
= Collaboration Filtering m
= Oiewi Karnganyaiar
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v 1\
e — 0 A0 0
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Kimeleme / Bélitleme
Clustering

= Pazar Segmentasyonu

* Davranigsal Segmentasyon |'| h
= Demografik Segmentasyon
* Pskolojik Segmentasyon

= Cofjrafi Sagmentasyon

« Verinin alt kimesl dzerinde yapdan bitin glemler

" REXe@H BAA IRQKI= NAG KNG =J
QE@ EBHAPR E J&®JEUHAad™BB



&) %$T"# ! $M R $# (

aDAPEWEHR \GIN B/e#IC E£ BUENE @A
@KUeAPED@M EKQEk?eN EONQ
Il = EJEMP @BALM EQG Qi k2l
QY G=@

" AK Q¥pG B3A JRQK E FEOAAANEE
Ugye JDEEAR: AEP @QQ Q EE REMA
C OANEHEE

. OKBKFE&IA JIFQJK EOAAAE B >AG
HAFE AU HEEEHRAHN ENAGRAN R NIAG
KNG EUP =Ne COMNEHEH \ NAG KNG
MM R OKIK @ R>RA@EHMIHME &)
| <=Vt APED TOANEHEH

I KeNp 0FGA JEQJK E_ ERNEHB alBAHM R
gABHMA CMVA\ @eél e CONEHBEHN



+ (! 1S
N' L

Saglhkta Kimeleme

Bilgisayar ile Gorii /
Kimeleme




&) %$T # | $MR $# (

Bilgisayar ile Gori /
Kimeleme

P&

6D =8@FE212G!26G2>2Q :CW



( + s 1S
N' L

K-Means
K-Ortalama
= Masi Calige?
= Hag Kime olacaf kullancidan parametre olarak segilic
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* Her veri med| en yakin merez noktasna géne ligl kimeys
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= Hes kirme igin yeni merkez noktalan hesaplanarak merkes
noktalan kaydinir

& Yani markes noktalanna g

3AE 8A| EH C VAP OBENG @ecH@e @pJAH

*
*
s 0¥
-«
* s ®
+
*
+* e, +*
* T, e
&> @
+ &

2 VY @NPAHARKS> SABRHAE UK

Q EBIR: =NOHE ) @B\ & FEEUX



&) %ST' # L SMR $# (

. ¥
*
* @
-b
® * e
L .




" lAHIA @QAOBN-GIAHMNE cdie G J@2t N
>SABHAEUKR @ J7A ABHEEE EV I8N

>Q >QKENGI-R+N GB@kelUK




&) %$T"# ! $M R $# (

OKINQRG: EOQeEgAA@ R=| AGHEUX

) =N 8 QUK >=U-EgHBKI= AEUK






&) %$T # | $MR $# (

6D ' 2D2 2V2BUORRSU

K-Means Baslangi¢ Noktasi
Tuzagi

A OKQ@ gTe@E @D C \HA
|AGR@x






&) %$T # | $MR $# (

Q O FPAHMCE EVIGQ EONHADG
Q HEJ =gHI: RN ERIEHAEE
@cddeHE@e @Q C 'V JaJA HleERGN

THHA OKQ@ gee@EX @NQ C \HA
IAGRAGR

&
*

\ -
1 *» L

*
\'__g/ * e
* e




( + $(C! T 1S
N L .

#H@ABENAE SHMHA OBQ?Q@) B ]
> HA @D= =g=¢eld R >QQ JAQFE
> [HME EE Q?Q €M@ IAO=BATEN
EHIABAEN Q @Q k O=eGl| KNG =@J@¢é
| <G=@\

& AD=XE B HINEP=aVAE @ AP BHBEGR!
EOAR NGHIAK 1)) =0ed@OAGE: BB =H@
Q ®IQ VAHDAGHEHANCHA “\al
HME @A>EE EOANDRE JKRQE) RAGN RAN
IANGV JKROe HNG OAHIAGEDKNR
| == CM BR: BLI =I = EEE #E BGOAGHG
AN KU eG@e EgidPa?a =OEMm
@) @AEHE® NAG KNG | ERM G
lHJle?eUCEE. >IN OKEl 1AQY LIHBN Q GH
Hk?ele AP JRA ARG HREE@A HgHA
Q?a BI@RI KG @RJ@A H=G=@\
> HMIAE E : + Q@QE_H) KN
Ril = = KIKNEP=OeATHHE E g



&) %$T # ! $ MR $# (

46 LS Kritoam ++
h' st 1, Rissgii 3agiken roktalardan an yakinns har
. e RerkLiciin b b Rearia Dix) dipsiien
2 Vo nohbalan messbenin karvsinl olasitk
alarak | i ile bul




( + $(C! T 1S
N L .

Q @Q@= KQY=ERAGJAE IAGV JIGiN
DHEBARE RE JRHN@) B KI-Oe
@@EJaHIAGE@N | =PBHA GRIM NV JIG
P-J& GN @ O& 8 UG LKRJOEUABRIK Kt
QVaed="T @AEHIABAN/ =PBHA DV
JKE @ Q\G JKR@ >@D=J RE JG
RPQR UGI Ki+J= CM UIE IAGY JKROeH
| = B < @ BH@ " T: JA @FEUHA

6D ! @6 P€H2JDRR!2QC 6C><

FBIGEE a\RA S HHIA QUGHI =N CVAP
OEWKG AN RE E) BAD=XE & J >EGF
>SQ@QI =1 =G=@ R >HMHA EgHA 1=BA
RNBEE) BLeHOe AGNAGRE@N 5 KNP
| = KENG HBA HONEP=@ EOMNRIAG
QN @BYSHEG OAEHIAB R AKLFE Q
> A 1K @A ATG GYEE > P QteOe
>QQ)| =Oe =+ +1 -G=@\ &2 >@= NoIA J



&) %$T"# ! $M R $# (

RNE SFPEQHE C\HAU =L=NG >Q IKQAH
>=g=80e EHAHIANNRAOESAGGRAN
* ERERIND Ae " \al HN RI@N

WCSS

within-cluster sums of squares

Ws§

™
,;E"’,
1

Q BY aH@ANDE> 1P EJ®AGR @AAN
HME =EP H@Q SR 1A NABA K QV=
Géald GAHE Wl =G> R R =@\

" D= OEMG-ONJal E_B G Bl SHP AHA
=¢)=>FN



‘1P QeOdRSE 4! 00 GUNE YHI-G=@\
#CAN 1=GBAUA >Q @E KRE EVAIAREIA
MNENOA{EA EME KNG P Qiele=R
RN-2GN R QKKING DX RE JKROe B
> P KRRN2G R 4! 00 @UNE OMBE2G
RN Q @Q = g cMIIA UA OASK42G R
EgHE EV cMJIA UABA AAHA EHA
OBQ +=2GN$-GP OVHIRE K] Al RE £H



&) %$T"# ! $M R $# (

F?EOE >Q HWMHAJE (NpEA =G=G
AE B =EQMEREE G=2 EOAGEHOel
KNG =I8) @¢+D JIG2Ue OBAER

WCSS

fUAP Go@BDER\E @)= "J?A@NRGEG
JAQMRDA@KUe DB=JE B JRP-XH I¢ 2]
@R @A ABHAOE HeHE@UOLME Q
@QE_BEG @AE KNG O&HIASER

6D &IB@ =6!#62D !@2>2DU

d6 KNG RE PHKOEANAP =@DEAA B
AEZHIA®



9EEAMHH F56> J4@ > 2<:?6 @CB8
>6D: =62C? G E &£846 DE2C E

A =HINE 948 @D= EUE HgbH
SEHIAOE) FEEEN R HME @AZBHAHE R
=N =UeV

9EEAM4<E =628 DB26 >@F=6
4FDEC?8

9EEADMHHH F56>J4@ > 2<:?6 @CB>6D: =62C? G E =64
EE6 DE2C E
9EEAD4<E =628 DB26 >@F=06 4FDEC?8



&) %$T # | $MR $# (

fAGH@AGEH GHE ) KNRHl = KHENG
@pJaHAN

) KNRH = VAR AD AERRN BN =Oe=LieH
| 2¢@ R>Q UPE @\GJ =¢g=BHIAOBE_E
OMEE ERIAPMAHEE =@

9EEAD4<E =628 > @F=6
8626265 D<62CAHDED # 62'DOB=

) K@ e KNG



) aRLD=JAME EE <d¢UIQV

ELKPOD LUST

ELKY EJ@0e @

E LKW =R HKP* UIHKRD HP

9EEA4<E =628 > @F=b 866265
D<62CAD&ED # 62'DOB=



&) %$T"# ! $M R $# (

3AE AR QUK

RNENA LAM=@ ;RO QBNEHNRAR

SAEHB E XA PBEUER JKgUEGFD ER
| =g EE @AHE NAGRUEV



( + $(C! T 1S
N L .

3AE @AOEIRIQQIK R GgEhiAck KNG
| =g R B?EQAAHME MI=NG NAE EVH_E
EE KUPQ QU EBIQ HJ@¢eUK

5 RAEHEMR 9RIQAO

) aRLD=JA EVARAGMNRHI = cNeelUK

B OGIAZRQIANE LK )+ A=0



&) %$T"# ! $M R $# (

\ J7AG gHBHN eVaRII@e eV KA &
| = UJR BE QitEUKQV

"T@ = POUK GRDd@ @ H?AHEE EV
aVMA >HP QieOe EHEDLIA B GHiJeH
?te EE ENIAMHERKE KUKV

GA=JO )+A=D JHINO EEP G
IA=JO



SANE NACEBRH N

GA=JOpP5



&) %$T"# ! $M R $# (

KNEP=@E >HPHA 1A NGAHMEE O\
RIAUKQV

LNBP GA=JC?KBAN? AINO,;

THHA 1A NAHME @ ARG JKPRHEN EgHA
D=7 BE ABEGN EG7E J&> EOAlg @AE
JE TMNAGH@A

A Ok e¥ @BRNAG EJE EHA
=NORE B @0 ENRUIQV

BN B E-JCA

GA=JO )+A=D J?HIBNO EJEP G
IASJO  NJ@IO PR



GA=JOpP5

GIQHNLLAI@GA=JCHAYE=;



&) %$T # | $MR $# (

" "JG DN gH@a@ 1Je @AN EHAYHl Oe
EBRFIQIO PA P =3 HJIUK

41 00 QXN EF R I =G EJKEANE=
GHEEUIQV R>Q @NHIE QI +N €Dd@
ALIQUKQV

Q @AHME EF Gp@AHHKG CNJREU
KNQV

LILHKPD0A  OKJQ?2%N

[[ 33536,13843478 5272, BLBBEIST)
[ E3915. 27777778  Gl4B.EI5 1
[109995 . SEFFFS5E  TA25. 65444444 | ]




( + $(C! T 1S
N L .

B OHAREUA CA@OAGGROe (] = IKRJOEBAH
LAGDAGHNG AHHMI @aMHN  RU- jRN

P>

6D ! 2G2>2 6 =8@E 212 :CW

& EUMANQEGHRHIA UJMA E BB EG4ge
| = CBEMN Q EGdge BN CHKA NFER
yre@ G=E F¢g9=JRA "ERR\ UGN
@J gzel =dg=JOBD HRGN

Hierarchical Clustering

* Algoritma Adimian (Agglomerative)
= Huir vieri trk bir kime / balit ile baglar

= Enyakin ikiger komguyu ahp ikiger kime/ bt
olugturulur

= [En yakin iki kimeyi ahp yeni bir bEit ohegturalur

+ Bir dnoeki adim, tek bir b8iitdime olana kadar devam
edar
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Baldm Sonu ve Karsilastirma
Bolam 22, Ders 25

Bu bolumde, Balumiems § Kumeleme kevraming ging yaparak, gok sik
kullamilan we anermidi 1k bolumleme / kimelerms: algortmasim pythan
brennden kodlaysrak Senek ver kimesi Dzerinden uyguladik

By biaglantiie okdayvarak, (K wontemin Kaesasn rmasing (& ve ekss
yonlerinl} gorebilirsinig,

Tieborikd e, b Bl tarmarmladiniz, arok Bidikuelik Karal Gikarirm
[Association Rule Miningh problemleri ve algortmalar ile yolculuunuza
devan edebilirsiniz.

Bir sonraki balumde baganlar.
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" CORRELATION VS TAUSALITY
CORRELATION 1S NOT CAUSATION!

B |CE CREAM SALES
B SHARK ATTACKS

JAN MAR WAY JUL SEP Way

Both ice cream sabes and shark attacks increase when the weather is bot
and sunfry. bul By ane nof caused by esch other [they are comed by
quod weaiher. with lots of people i the besch. both esting ke cream

&N having @ swimm i the lea)
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