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( Regression and Correlation )

> BAFNfaE
FIIBT AL o5 Wie=tsm Fa0s By TR ¥ ity w47
R =3 AtF serwT W A T, A=A 3,54 (2w de)
<4F% Slug- 97 Body length, Body weight, ‘Keel length, Shell length,
Mantle length T9TH{r somara sifimtst oo AT | 42 FHruHT 3m R
OFT A 77, 70w watn T, T FY 02l T a7 mdF dpe
TETF | wTrFe A g ors 978 e BALFT T AfFwiot wrm
BAF AT st oM taten Fate oy o iRty “ufs s 77 o
& (regression) aas @ meirefa @ el sw o dAfendin dwhe
T 7 IR Mot (correlation) 1
BITER AAE #AfieAeT F9me s 7T v @ 9% b o
AT At AW gy ST alereg AfFadn o dtee T, afE
for® 7137 a1 wteifir gwtn ST B I1RT e Ay gmey % #itr
AR ST TR N B4 N w=G A1 Wy iae FrEfir qaany
RTabM FTIG 77 Ty ¥ wmw IFT <30 F3¢ w7 pwaw &1 wraie
T3 iz dratt w0 w7 wEm 2w It arveas e Htaclg
FN Fad T Fge I AT o7 Aty AT F woER Tesitery wafe
A3 AG | BAT T AT @R wfyet {cause) @2 2wty (effect) ormi
AHTAIGT F37 7 21afs ot S ot | @t @ saner stoira oy
BTLET AT AfeqeT 20 sty garsiw 5o (independent variable) «xe
¢ BTFI T AffRST 3wt fisaNA pas ( dependent variablc )



Al

. afemita Afarrta

= o | ywan 569 fegd wen om o3l sfe ar stom Gdehs
5AF @ IHCiw BaeT ¥ e 4Efe ot uv 0 @ sewefem wwo
sedrdn gt 4=l & wE e mamm dech At = 9n ) Iy G Siv
Francis Galton (1822—1911) =47 f5&ad-43 w7 7% w03 1 el
TTNE THT! +AA wm Piva g e F039 5, A WE (glE-onw-
v THEl, M-AlAE 8% §iE cgiw W e, ddmafa oTiewE o -
T AIE %W 1 Wl T 9T (219 A T ezl AqmR (FF-TE
BHT AT FiHred g TWT T 77 (revert) | 9% AT IHTT
Tz whamta gradh wow? #5a3irs T frg'aram gig 7 =097 |
MmryaTds Algate «F Traw FREr sebby AT e W oA
Bmred 2t Teets ¢ SeNA pAcEs T AetER e i % 1iT
<3 A% | cmrg T sAFsFE acFa wian fiiize w0, o1 i
4% Regmeaq 717 marea cififacts w9 dwiew w7 | ey saealE
At uff st AR oo 1w WSAY fogwelr owa fadz-
g 599 27 WA pATAY «FE W O «F Ropwew Ihow
[AAF 5 Feiy Rt witea @ar ST b A M 33e w
eF |
4w [iSad 77 detd | (yae (») wza Sz (simple regression)
(=) 7&= 82 {multiple regression) |
e FEan 1 gl FS0TR 5w e 9wl YA s T Cn A
G517 77 frgad 1+ @¥ wF gft mealfs (linear) 27, w3 ﬁ@am
- grevafds Fidad (simple linear regression) %3t %7 |
g gRd @ @3 ff fog 300 oo «1AT TtE G AT OO
@ A™iF wrm agm fre'sd | =ew fag'wnds oveme sevalEy oid Ry
A grafeyr =03 oF |
&3t aiis Aaw e T ey d vt 7eR Head foyed sieEtem
T T | GHE A werspRd s Slnaieal F 2 |

&, % frdna 5RFR (Regression Model)

qitds Brad F91 naen 1 Tuzd el ST Wi e vem | 9 ansital
aFf TrrEsedy Tt D 9 919



T34 9 wsperwer 9

Mt d.5-a (e 49) awr T ¢ & 9F2 AN\ Body length-ag
1 @fsn s Body weight @ing G,

Body length (in mm) Body weight (in gms) %% Body weight

X ¥ E(y/x})
41 1.50, 2,30, 1.40 1.73
45 1.90, 1,88, 3.80 2.53
53 . 2.40, 3.40, 3,90, 3.00,2.50, 3.90 3.18
63 4.40, 4.50, 7.20 ; 5.37

¢ AT ¢, Body length (x)-97 ¢ cwitat wie oy Body weight
(y)-<7 awtfam a1 =ty | o y-g7 i A o TR X-T T CPrE
T & vy 4 oA AT [Lv/x)] Aem a1 aF ag 9t BgAd gt
“afe o fadadt favered 1wt @ Mg x93 T gfeq wgw oted
E(y/x)-az t7 2% sttrsg | Forafl «wft forarg seeray oo w0 v | R

A :
- g Ety/ny
B hear
Elp/a: 6%y —>»
4 . :
['y.'zFSS)
Ely/n=6r)._ ¢ %
= \\" =45
o i 1 1 I, B ] Il L I S
10 20 W 3D 40 S0 G0 T

, T X

f62 v.3 1 Body length (x) « Body weight {y)-m3z
faeas fran wtar anfirs E(yx)

SLIE TPRT IR WITHY ¢7 x-a9 W g7 Aize e ¥-97 <t Tt gf% «iceg
972 92 G AT [E(v/x)] e CMEIE 9FF semmdly Bem derm 1 g%
TEERTT STAfsTuiey et w1 iy farEoherce

E(y/x) mux 48y



¥ SaFmiTn At

5% AT ¥ T (T y-a7 AFA I By/x)-a7 A 79 { y-a7 AT 9
E(y[x)-g7 fxeew (deviation) =ren

y —E(y/x) =¢
H4q y—m-fx=eg
et y=a+8x+e {&.2.5)

A% cloate NEs =temm o y @ x @3 AF ofiratsaE o s
Afegfe | o dfgwios 7 v mafie fig'sd dfoxfs (simple 1i-
near regression model) | 44T « @33 g 2t SRR fagwd Avtatm 1 B
T X947 47 3T AfRAEma TR y- @ AR<drm [dy/dx] =17, ©1F Bcw
7 o frg 79 7=st ( regression coefficient ) | =wty wntfifer siaty
B-cF < 2% v1F (slope) @33 @ w0 T5R1T9 (intercept) |

ST RoTs ¢ TN y-a7 At @13 Ey/x) @7 o7 Gt @sff amr)
9% e-(® 37 77 W GIH 1 E(y/x)-em S w7 <o maemadty wafys
A e=y~E(y/x)=0 7= | IITMI S 21| Ftad x93 @FF 3@
TIT y-97 @ AT Alem AT M | 9IT x-9F = y-49 T 9 Aentz
wtad e Afen 397 93: < oAy aftatee o e T ad
y-a3 7iaa fforsta Bt a7 fege we stimr o Afst =70 wafi | oy
@ B T TEPFZET A1 y-uF BT Alrg AEE @ y '@ x-97 AAF il
BN FM3 w7 35,37 ¢ dfexfors mzte F9re 3

43FA B 5ME % 8 y-oF THF ATTATN T w7 24 ien wcarsa
o A i A y 7 el bAw 1 AR y-4w M O we
vEF At delfis =ws ofnr @ pASNTIEE AT AfFEH w@oaw ) o,
CFie R gffraa degds «fama (y) f¥'7 03 213 Systolic blood
pressute (xi1, mm Hg), total cholesterel (xz, mg/DL}, HDL choleste-
rol (xq, mg/DL) 432 Triglycetides (%1, mg/DL)-4a ol 1 =tatz e
@it weem wffae (v) fases s el frm (x), =iffa 467 ey
ARAT (), TR ARTI (x5), AT 2T 1007 w7 oid T (x4),
4T TS (x5}, Sfesta AT (xs) @97 Wi WA Berm om |
QwTE et Afg i y @ xrew AF sIEsTm T gt a1
v 432 gFRF 2-97 AHF AT g9 ARmbtfe s%5fS o 384
587t @33 €% A~F fude w3l w7 drviem Tew fead dfewfe
{multiple regression model) 1



fagad g mroraat : e

Je@ ke afeFfe 1 uw fre'mr ovta e y ¢ x-vaqazen
I GfdF aE ot fecv s o @ o asl Sgals
59% y [Dependent variable] xt, x;,..., %, ¥1%F kojsdtr woras EE
[Tndependent variable or Explanatory variable @ Predictor varjable]
1M Wl 2ot g1; s afde aeF g

y=fo+Pixi+Baxat ... +B.5 +e (v.2.3)
U Afpfe (.22 T 1y 9en Pz 2Ry <2 2fexfig Bor
Pro. , By 7o W39 sttar @z fedwet py (i=1, 2, ... k) =
y= 3 xy-a7 et MdTFE qeet | gefme Fa9 wwst (repression
coefficient) 391 =7 §

452l (v.2.2)-F offg Bree ad 27|

o Y=XB+U (v.2.9)
e oy (-— "\l
n l K11 X211 eee Xk‘
|y s X | 1343 332 X2
@ Y=, i @ ;
i
f ¥n j 1 X Xap Xkn
el 8 ‘ol
nxl nx{k+1)
(™ 7 o =
[ GER e
. E-'; U= e
S B2 g
Bx €n
L k+1)x1 I Jax1




o : ditizmitT +Fmna

<4t fcgeT =11 wrarg v, Al oeey 79 o R4 AW 9P (same
ple unit sample point) TS ALBEIS LTIE |

AT e (v.2.3)<26 2SS (b.2.0)-973 77 GFh Tt7, CTTFT k= 1
ER 2

— i f
| A g3
@
X = I X3 _ B= -]
i
1 Ry / NnX2 [ < 2x1

w,® fazge faoraes o9 AT (Assumptions for Regression Analy-
§i5)

fagat faverat #7a? oot @ @A alw @3 fofs wen wowefw
At Boir | fvds otz g xet E wiom Afmaifas
frete s zea < 1o e W Aeiman ( confidence jnterval )
fimdd Tavs wa @ wammaft gFie? duatee | FEdstdaal fed
ATCHT T FIAGHR A0F T AGL 97 A YL LS WEWART 77 | CIUFCA
7y Nt fefang et st fdd wams =1 Fsfe sz
wAbw BTt e g F07 Qg g Tt FEee o e geitres
Bot wrel ARTS AT (normal distribution) | F1Te? Reywds Mo
M7 oo AlEfe [t w9 w9 9n Ew 9dtfantd | sigle e
wofa q9EITaT gang fog wmafa weAiEzid | s st Sazisa =
7oA | aF AT AR (0.2.0)-a7 waT gl |

(i) = Trgaet foystan ovom 71 39 faead Foyards ori@ y-aF
Famriel srn ARG BT | SIGE WS 5w x-dF O3 cFlTal AT
T G A xR A TN AF CTF AT &7 y parewd T aig
uiTg 43: oFsE To-otaBa (sub-population) ce@tE /=R, a?

(il) y 5=ze® atemgg Iqrt<F (independent) ©dle x 57cTa 3 FiTo
(B W9 w7 TAES y 50T TR x BATER w7 < ST wr wy-
frs y 5ACFT TH-aq Soiw g wla 77

(i) 17w frgae fRrewedts o=@ x 559 @iv9 9% ( non-random
variable) «7% 9371 NSAg g x AFH-oR TgAr “Led SATHT IR
e 433 | ;



freed @ wrpepyet - q

(iv) - ow=g X (fe-<9 wdta wrm ax(k+ 1), rank (X)=k+1
TN T A x AGE-LR CIAYL ATAT | WA 4TS FR N AW
AT BAFANE QA (uncorrelated) T wmrsiw (mdepcndcnt)

(v) Efu]=0 @3: EJUJ ] = o?1,

(vi) <ot vaFees A 4REet oot fRgrfs atce W {no mea~
surement crror ) |

®.8 JAAT [ 7S ANFRH (Sample Regression Equation)
T[ITHT BTAL TR TACE (T, MR s e s wi oM wwe WA e
TAE ALTMG 77, AT mAfefes firdae allwwe ( regression
equation ) 5719 Fa7% w1 | W =9 o oFF I zEn ( 7=
S8 o ore e fefacs foed Ba (scatter diagram) e |
@ faow+t 6@ zro¥ I ONT x @ y 5AIT WMAT oo wATa TAF Bt |
T, Rrwet fb@ (o)) =zt 3 7" @ Body weight (v} & Body.
lengthl (x) o lRFem 19y | wws @7 frest By 77tve) =
freag, fivds 303 329 BT ovew, WfiT F Bwyars HA FF
fiaq fgra 70 71 9=t foyss o @ siee Rfers fararsst
M RO OT FIAFAZ A2T Aeg B @ st 9 o | wlew o
g7 sz fmr (fit) 431 &7 @z 9 y<@ THF ASioaten THT B
FIH! A AL @ A I 2T | @ e () g (v.2) wimten
w91 g3 |

W UT X Q@ -9 AT 9 TIN50 e ® @ B ay Sgets
(estimator) 20 TYUTT a @ b | Btzea Tl fefer figad e zom

y=2+bx (%.8.3)
351 s 7049 cvrea TReTeT frs 7 oft=as 2w
y=DbatDbi xsthbz xp +eretbyx, {©.8.2)

41T bo, by, by, »»r,b, ZCA RYeECE B B Bi e, By 97 frsolw |

Yo W& aanng K259 %55 (Method of Estimation of Regress-
ion Parameters)

Boifaly wmrene e frdardy vt a v Bam frmes Fs e 2TAG
TEFTaYb1 FIT TS 4T a ¢ bag W sMeuT AT erwigA | wE
7@ Fiam AeT e demin Fwed swfy | swamds e Sdads
v A fEed w3 2w PIes 299%R ( method of least squares)



¥ 2 AiiRmte A

oAt FT | @2 %S deattes T ey THAR v.o TR ATl
54! T AT | '

PST A4AEE (Method of least squares) 1 M Fgsd caarm
- fefars faprfes frmdts =

u=y—a-hx
43! fAgrfea TR mea
taZ’=E (y-a—bx)?

AT 455 47 4B v 2 8 bee AT @S Fidw s A
IR -4 AT TJASA TT [ @7 T T84 203 I a8 b7 T TdtToH

1 3
S=0 an —%—=
SiTTE $@ ATIFT 105 “Atey AT
Zy=na+bIx (v.an)
Txy=alx+bEx? (v.¢.2)

Bw TFRIONE 7 27 sAfifis T Mwae ( normal equations ) | <5
TFIIE TS e Aty
axy— EEZ

— M. . SP(x,y)
b= = Pk il 15T
Ex2- _gz_x.).l_. SS(X}
' n

PR amy —bx
27 figaien vz Rsifen st @)t
U=Y-BX
| A A " a
a3 ?=UU={Y-BX) (Y-BX)

o A . A A
=YY-2BX'Y+BXXB
TSN 35 AqTEr MG AT ATt T
ae

— =)
A

4B
EEE) (XX)B=Xy (B.0.2)
43! B=(XX)"1 Xy



fagad 5 asraras : S

7T getEior ¢f w9 a, b A B VARSI «, B 1 B-ax Frgfa
s v o Frasrofic core TTST | T FACY TregT afrmfacs
dies fradans 7 73 AEwA tafis SeliF FmAT (Best Linear Unbia-
sed Estimator, BLUE) |

O V(B)=(XX)1s? ; {v.6.8)
TqAcaiT SEareg (v :
P
%x%? 2 [ ! x ]
Y = =g e T
) nEx? —{xx)? n 8S(x)
b e
q¢ by = 2
q VK] S T

A (FTAT of v ﬁﬁvf-“—a CEAM® RS ATA T 9T 503 F@aq a2

T2 1 a7 Fraote von o — -8 79fa5715 (Mean square crror, Ms (error) |
TeAET a9 (341 aorw 777 fRsae TN T Trme fim (flt)
FA 1 AT, 9 fo-5a% ey (o wizfEm St .

WA b > 2 F-saw as‘*m«m faqTi= |

X\Y N ¥4 ones I ., At £
}‘ e -
X v fn fin . fiy .. fig f1
X2 1f2 fa2 - fap .. | f2
|
X [ I f1a fi) fix | fy
f
! 5
|
Xm i fin1  fmg fm; fmk fm
atg| & g wo B ms Bt T



2 ) - ot i Afendr=

s y; @k {(i=1,2,.., m j=1,2,..,k) 70 74ET y 59%
35 1 6-93 oo gt iy oA @ TR T, fy) ST k¥ IS
cay 2talerF y-99 j-g9 o fw whmidn, Nz omiE ﬁtﬂmvm |

ok m k
T SfiRE— =f1xy Zhyy .
l J N
TizrA b= —
n (B
=fixe
Eflxiz - —!x.l_
£7e a= ? —bx
k m
asitra Gl By X =_1.fo
YE[ L 52,5
i ja= ]

by [WETRE (AT gFEA (Evaluation of Regression Equation)
w2 BrEd FA TOONR C, WA % dig ¥ty sRenafie fAdards oy
Tdtgd @) Aoest fhraa Ty @97 F30 771 JE9 Mo andw owem
73 Gff TITS W1 @7 FhALHE EEALLT AHT RfAF wE Fwmiw
it w9839 @4 Ffm 39re 571 otash & = 3t qoacg e
% Afrasd FCE T | 4% AT qF 414 wiem i oref (o) Ffrses
@ stedsd (significant) fFm e (3) Tz Az4 Siedad Fem e
(9) x ey (SEre y-a7 st @D y-97 (oUmm T T TN TS
“rg Fenfe |

w7 797 e @l as; S ngel SikAded wee fE w9 g
T v BT (=0TR 2T W AT v ww o1 | Townad eafds figad
T M grd O T SIE @l 7 TS A 1 off A 3
T 47 A Aftatet ateg @ Frete et {coefficient of determination,
R?) fyera Afafvw 1 @8 st 7zoew 3w 35 @ 9 Re 7o g o
T4t3q 57A | Stge 72 @ wretfis @ #3419 ovoa T 2 T Praty
T=et 7T 2 O 34T oA FE mrmg A Frees e wo ) @it -
T2 ot TBE «1! ety 7gdt ey iaem = =09 |



fagat @ 7orepma >

Tz wn

<% ISt afi ¢iT amT T s o7, TR Ny (57a F7
€ A7 w9 AWIor gEEtaln waw 33 s @39t 10 qists ek
#7 (y kg) <7 oS PENa 1% ( Gestation Age x 7eelg ) o EEE )
TTEREEN eEAr Bl S ST wow del fewet odn @ A 9q
x-93 Br TifG 777 wolB wmatafie frgse q B9 =30 919 |

X: 28 32 33 30 35 29 30 32 27 28

Y: L1514 1.2 1.6 1.2 1.2 1.3 0.9 1.0

¥ A= | w3 @ T

G 1

y=a+ bx
e IxZy . 3r4.9 _M
SEIT : Zxy — '—n"—— _ 10 )
= SN (104)
2 9300 — L
st (207 . n
n
= 5—“8%-= 0.0805

ae y —bx =1.25—0.0805 % 30.4= — 1,1972
Tz 9 7 5339 o 5o
[}

y=—1.1972 +0.0805 % (B.6.)
y T -14972 % 0.0805;
T 2P
Ty
< Tt
oL
R 1 L : i
4

25 29 33 3z

fFa %.% 3 foowe f5z, Fom 31 (9620 241 @ yecue1 |



tr
4k

A =mten Afetia

AT TotiwrT 9 [ewdd forwm slene 4ot o @ o Ra e
G4l 32 X-9T%7 ARElE T -3 G wi | wiEs e wre T =

A
A 4 x-97 AT dfewifie y-o7 A faea=si Rerae y G s

= Ffveg | ol @ el y i os @ft Afsd | @210 481 @l
(vertical line) Al y-49 +OT T 'S y=47 TFAIA, (yy — v} CTE T
A —_
1 7EITY (total deviation) ¥ 23 | WKW y (A4 T0T y (3 TG G
A

@4 A (y— y ) mawa S wm a7 «F v fdes o e
T4 adt Fim 99 wtad @B TT-gn FT 9o 9734 IR0 | 4T
LF 971 23 TS (explained) @ 94 (regression) Tl |

(FTY ()'—;)-’ét?ﬂ (yj—y)l¢3 == 1 Figwd i am
- A sl h
(yvi-p)=(y=y)+{y1-y) (b.6.%)
L]
LA (yy - y) T va7 @7m F/ifs a TErd @ At Tt A
f1 1 a7F s =3 qEvtd s araatq (unesplained deviation) |

A4 (b,0.3) TEFICIT TA MY T BT w32 -9 AP A T
ot F0R sitem Ty

— A - &
E(yy = y)=Z(y -y +2Z(n -y}’
MR By - y)P= g AIB AR (Total sum of squares, SST )

T(y - y)t="taftm fig’me @h oW M F0 25598 ( Explained sum
of squares) %1 firg’a¢t 9a=% ( Regression sum of squares, SSR } a3

(v - ;)’ =y-<7 ®IF PR wen T W 4 fpifer el
{Error sum of squares, SSE)
; SST =SSR + SSE - {en.0)
534 @ BE 913 STRNT wtal x ¢y bEER oIS ATITESAl 79 4
£ x g y-<F AAF T vrm & 7w <Rt 397 gy B 3
TI9E wHAT DO F | (R y-aF AUE (ST T 3399 woet By
71 24 T IS Tl 30 | wde @@ ailf whele ok 17w
= 7o Bfve et hmB 1 wihe? fsed @ gany wam e
79 IR y-01 OB 7R T 90t O R (T AT | o wow
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¢ateT TRy (1 whacd ¢v qdi7 wa1 R? 45 Stee Hes Bleer owr ded-
catsty i\ w1 3 foome Fewean @0 790 fos ast simal =rs osth
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=773 3o e sim A 5% 7T frdr N
A 58 MSs
== 85/d.f. )
T k SSR MSR  MSR/MSE
5 n-k-1  SSE MSE
o n—1 8ST

PR M AT | v Fag s ove Mafine g keaw T | A qEA
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(x4)-a7 343 ST &2 o 90 9w |

177 fidardr fFored 4sfs a0 Boifisw ey fefacs fiverad
7w Al o g-a @ T | TeriE wAeE o0 7 39 TR
¢ty

wAfR v.g 3 e fFeersehr wate |
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fas e _ 4 168.108 42.027  81.05 ¢0.00
fife 45 23.334  0.5185

< 49



EEA TN : 3¢
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E TR 6T 6.8-9 Bt g mo ¢

AR b3y vyt 959%, fresas “AfatFet |
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