
.d 
1JYIYI 11 

0 

fl11'fll'Ultl 

'JI Q.ot Q,.< .. I I A A .. 

Il1 L "iTV\1~1111 a'1J'Vfi.Ui"i~V\11..:1~~LL '\.l. '\.l.L "lf'\.l.~~LL '\.l.'\.l. 1"lf1~ nt.lilfl1a'lil"i LLa~~~LL '\.l.'\.l. 

1"lf1~antf B1"ilYHJ11~~LL '\.l. 'U1"lf1~ mlilfl1a'lilf a'11J1"itlfi1'\.l.1 ll ~a"ll B..:l1"lf1~amfl.i ~..:lij 
...... .d 'I ... 0 t "' ... 

a'B..:I1li'Yl"il~L"lf'Yl1'\.l.1ll lilllfi1"i'W"il1"int.1LL~'\.l.TlTV-ln1"in"i~"il1ll (scatter diagram) 'll'..:IL"i1 

q d ... 0 A ... A ~~A ... 

a'11J1"itlL V\'\.l.~111J Ln ll1"ll B..:I'Yl1..:11J1n"i~V\11..:1~~LL'\.l.'\.l. ~ nt.lilfl1 a'lil"i LLa~~~ LL '\.l.'\.l. 1"lf1na'n a' 
0 Q; I ._, I ca,.. .::t 

"1V\"iUn a1Jiil1 B ll1..:1"ll B..:l'\.l.n L "ill'\.l. 
q 

.., ~ o , a ...,. Q.ol' .... ..., 

tl1a'1JLV\Iila'1J~a'Yl"il~'Yl1'\.l.1ll11 X LLa~ Y 1J~111Ja'1J'W'\.l.liL"lf..:la''\.l. L"i1a'11J1"itl 
q 

tJi'uth..:~n1"iii1'U1ll"llB..:I Y "il1n x t~liV\1Li'Uiil"i..:l~~~a-lii~LV\1J1~a-1Jnu"JiB1Ja v ~..:~ 
q q 'II 

Li'Uiil"i..:ld"il~ L "lflil"i1"il a'BlJ'Yl n~~LL '\.l. '\.l. L un ~11i1 B th..:! un~ mlilfl1 a'lilfL~ll n LiUiil"i..:l~~~ a' Iii 
q q q 

.J ' ... . .J ... ..... ... ..... ' 
'Yl L V\1J1::a'1J11 La'Utl~ n B ll (regression line) a-1Jn1"i'Yl a'Biil~ a a..:~nu La''\.l.lil"i..:llil..:l n a11 

L~lln11a-1Jn1"itl~IlBll (regression equation) Li'U.Il~IlBlli..:ILLa'~..:l LU"iU 11.1 a'11J1"itl 'ti' 
'II 

'ti1'U1 [J 't '\.l.n"imL V\ aj t~ [JL~1J"il1n~~LL '\.l, '\.l,~ mlil~l1 a-~fU'ULLn'\.l. 1-I.B'U. (abscissa) LUU'U.Li'U. 

'11.1..... ~ t ...... ..r 0 .J ... .J 0 ..... ..... ... ... 

LLa~ Luli..:ILLn'-l.lil..:l (ordinate) ~ ll1lifi1"i'\.l. fi1"i'Yl1'\.l.1 li'Yl~'Yl a-~ a'1V\"i1J'\.l.nL ~ll'\.l.~1 r.J~::LL '\.l. 1-1. 
q 

~mlilfl1a'lilf~ij~~LL'\.l.U 64 "il~fi1'U.1r.J~~LL'U'\.l.1"lf1~intfLU'\.l. 68 i..:~~tJ 11.1 
'II 

20 40 60 80 100 

·n.J 11.1 
'IJ 
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y 

X 

1u 11.2 
'II 

111VlU1::n EllJ LL~~h1 n11LL';JnLL';I\I'l.l El\1 ~El\li1 LLU1 (bivariate distribution) LLa::LilL 

d !"I 'WI. I 'WI ... 0 "' .J'... I \'1 0 ..... ., ... 'I 
t'lfltlElti'YlLu'U Lu L~ n11'Yl1'U1tl';11nL~'U'Uf!Eltl1\l L1 ~1'V\11JL';Ifln1tu.LL~fl\l L'ULL~'U1l1Vln11 

. A o .1 d "' 'I .t 
n1::';11 t1 (scatter d1agram) fl11 :IJfl a 1ft Lfl a El'U'l.l El\ln11'Yl1'U1 tlu11 n !)'Yl L~'U L 'ULL 'U 1 fl\1 

(vertical line) 

li dv LU'U~a~1\11::'VI11\Ifh";J7\I'LIEI\I Y LLa::fhYi1lL1tJ dv = Y- Y' Lnm'Yi' 

0..... .,J,., d 0 ..... "' ... ....... ... "'d d ... 0 '1"' 
n1 a \I ~El\I'Yl 'UEI ti'Yl ~fl ~1'V\11J L~'Ut'lfl t1 El tl'l.l El\1 L Vi ti1~'Ufl El: L~'U 'Yl L 'VI :t..n::~li'Yl ~fl fl El'Yl1 L 'VI~ a 

q q 

u1n"ll EJ\Irh ;..,~El\l~afl11:1J LLfln~,..,~fi1'1l'EJ tJ~~fl i\IJ'U ""d~ LU'Ufi1~'1l'El tJ~ ~fl L ·rh~";J:: 
q ~ q 

Lil"Ululi 

EJ1';) ii"li EJ ~.., it~··.h.Yh 111~.., l3.i'V11~1~1 ~fl ~ au1 n"ll EJ\I"lllL1fl ~, i11u1m"ll EJ\1 ~a c;i,.., 
q 'II 

LL 'Yl'U~';I::'V\1';11n ~au1n"1J EJ\Irl1 ;..,~El\1 fi1fl t~uii ~El\1 ~1'U ( 1) LU'UL~El\1 mn~";J::ifln11L ;a.., 
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fl m~fl1 a'~l'lrllJ ~h i3J lJ'lnL"ll fh1fl113J LL~ n ~1.:1"11 Eh1 ~h Y 1 'U."ll rn::~fh a.:J a'El.:J"1Hl.:Jfl113J 
'II 

LL~n~1.:~"lle.:~~h v 'Yh 1 ~d1~~ftlu.1n1'l'Yl1.:Jflm~fl1 a-~f"ll e.:~~Tn1.:JuD1J'1l (2) ~1LL'VI1-L.:~ 

"ll El.:J Liu.n~ (l El £J LL~::~1"ll El.:J i3JU'l::i'Ylta-'VI i3J~'U.f';l:: L u~ £J'U.LLU ~\I fl1 £J L~'Yl~Vi ~"ll El.:J n1'l 

«3Ji1 e ci1.:~ue £Jni1~ Ln~ifu.n1Jn1'l 'li'Ln rnsrl~u. '1 
q 

L'l1fl1'l'Yl'l11Ji1~~1J1n"lle.:~«1u.Lfl£J.:~L1J'U.n1a.:~a-e.:~-;:nn~1Lu~£J L(X- X) 2 Lilu. 
I ~ ,C( Q..l Q..<l .. I ~ All ... ca,.. I .d. 
fl1~1 a'~ 3Jfl113J a'3J'Vi'U.1i'l::'V\11.:J La''U.Cl~Cl El £J"ll El.:J L Vi £J'la''U.LL~::fl1 LUa £J 

q 

.., .cl d 
L a''U.~'l-\I'Yl L 'V\3.11:: a'3J'Yl a'~ 

q 

'li El~ a'El.:J Li'U.Cl~Cl El £JLL ,.;~';)'7.:1 LU'U.'lJit~Vtit\l"lJ El\1~1 LU~ £J Gl1'VIi'1J LL~ ~::fh"ll El.:J X 

Liu.n~nEl£JlJElnL'l1Lfl£J1n1Jfi1LU~£J 'VI~El~1fl1~'VI3.11£J"llel-\l Y 'lu."llrn::~ Y Lilu.fi1LU~£J 
"llel.:J'Yln~1 y LL~:: Y' LU'U.~1U'l::3.11tll."llel.:J~1LU~£J"llel\l y n1'VI'U.~L~El'U.L"ll~ X ijfi1LU'Vi1:: 

q ... 
Q..o ca.; A o I ._, o 

~.:J'U.'U. L'l1';J::fl~LUVn::n1'l'Yl1'U.1£J Y ';11n X LL~Cl1L'l1';l::'Yl1'U.1£J X ';11n Y a'3Jn1'l 

..,~..,..,!'I .... ..I "' •""' ..,1.., ..I 'I ~ r2 
'Yl L~';l::Lu'U.fl'U.a::a-3Jn1'lnu. L'U.El.:J';J1nL'l1~El-\I'V11n1a.:Ja-El.:J'Yl'U.El£J'Yl~~ L'U. X, £..(X- XJ 
tl1 r LliL'YhnlJ ± 1.00 a'El.:JLiu.Ju.';l::LL~n~1.:Jrl'U. 'lU 11.3 

y 

80 

70 

60 

50 

40 

30 

20 

10 

'II 

.., 0 ...., 0 A A 

La-u.n~n e £J a'1'VI'l1Jn1'lfl1'U.1 rn 1"11'1fl rn 

';11nfl::LLU.'U.1"11'1YJin~ _ 
~--...... 

Yon X 

\iu.n~n e £J i1V1i'1J n11~1u.1 rn 

1"11'1YJn in ~';11 nfl::LL 'U. 'U.1"11'1fl mfl1 a-~f 

X on Y 

10 20 30 40 50 60 70 80 90 100 
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2. tUJn1"infPlneu : Jt.l~tLL'l-41\UI19l"i,!1'l-41 (The Regression Equation: 

Standard Form) 

lu.nTlU~tJ1i L"i1Lli-;i1LU'U.~Eh1'Yl~iiHh1rltJLi'U.~1..1 ')tJ'U.LL~'U.fl1VinT'm7:-;ntJ 
..1 "' ...1 ...1 1 .- ..,. .. .._ 111 ' • !"I "' "' •• 1 

L'rHl'V\1 Ltl'U. 'Yl L 'V\1.11:tUJ'Yl tl~ ~ mn tu.'n'll Eh'IL 'W tl~tl'U. LLGI:L ~1 L1J';:)1 L u'U.~ a.:J iinnLtl'U.n'lTn 
~ 

... '1"" • ' ... ... .... ...; ... ...; 
L 'W a L'll' L 'U.n1~'Yl1'U.1 tJ LL~ L ~1';l::'VI1 Ltl'U.~~.:J ~13J'VI a nn1 iii.:! tla.:J'Yl'U.a tl'Yl tl~ 

n1~fl~flatJ'l.la..1 Y tJ'U. X : 

tl~~fl::LLWU.3J1~~qr1'U. 
'II ... 

... 
L3Ja 

z' = y 

z' y 

r 

~ 

.......... (11.1) 

1un~tii.~L~1Yi1'!.1.1tl Y -;nn X (predict Y from X) L~1a1';1L'it~n··hn1~Yh'U.1tJ'l.la.:J Y uu X 

(regression of Yon X) 

tl3Jn1~fl~fl a tJfl::LL'" 'U.1.11<il~qj1'u. Lli~ a tJ 1 ia1'V1i'un17Yi1u1 tJ~ LL fl';)~.:J L "W~1::i1 ... 
fl::LL '1.1. 'u.';l1nn1~Yi1'U.1 tJ a ci1 'U. ~U'll a.:Jtl::LL '1.1. 'U.~tJ 

'II 'II 

::: ...; d ... ' ... • ' ...; ' ' ...; 
'll'u.'Yl'VI'U..:J tl3J3J<il11L~1<ila.:Jn1~'Yl1'u.1tl Y ';l1ntl1L~GitJ'lla.:J X L'W~1::11fl1L~GitJ'lla.:J 

~ 

'll'<il'll a.:Jtl:LL 'U. 'u.LLtl~.:J 1 '1.1. ~Ufl:: LL '1.1. 'u.3J1<il~qj1'u.U n~';l::Ll1'u.fl'u.tJ ~13J1<il~qj1'u.'ll a.:J~1Yi1'u.1 tJ 
q 'II ... 'II ... 

f'l ..... .:.,.., , '...; ..1111,...1 .... 
tJ'u. Y ';l::Lu'u.fl'u.tl~1tl WU.tla Zy = r (0) = 0 (fl1L~tW'l.la.:J Y) SU.:J L3JLntJ1ntJtl1'l.la..1 r 

'II 

i.:~Ju (a1'VIi'Uflnfh~ a.:~ r) tl3Jn1~fl<ilfla tJYi1'u.1 tJi1n~tii.~~1 L~~ tl'll a.:~ X ';l::LU'U.fl::LL 'u.'U. 

..1 ' ..1 •• 1 ... ' ..1 ' ..1 ' ..1 
'Ylfl1 Lil.GI tl'll El.:l Y tJ'U.n~Tn Ltl'u.fl<il fl El tl';l::(:.l1'u.';l~'Yl LLtl~\lfl1 LuG! tl'll EI.:J X LLGI::fl1 LUG! tl'll El.:l 

~ 

Y Li.nJa i.:~LLtl~.:JL'U.~tJ 11.4 (n) 
'II 
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.t .,; ... I d !"I .... 0 !"I .. 
"JJ\4'Yii;Hh1 !11 r = 0 fl1!11~'l~1\4'YILu\4~1'YI1'1-b1U"llth1 Y ;J::LuUfl'l-btJLi;Ulel 

a ~ 

: Z~ = 0( z x ) = 0 l wvr;r~!"JJ el\lfi::LL '1-b '1-b~U ti1 a''VIill~Ulfd:JUfl'l-b~ LLa1vi1Yi1U1 U"JJ el\IY 
~ 

Li1Ufl1L~~U"llel\l Y Llii1fl1el::L'l"llel\l X ;,::L"Jl'Yi1U1U Y n1'l1h:unc;fLilui\11-Lla'Ul;,iJ 
~ 

A ..., o ,..., Q.otr """ Q..o<l C"o a..o ,.1.., .J 
L 'VI~~ 'H ,-\1 a''VI"lf ru1 tu."ll el\1 n1'l'YI1U 1 u LL~ llUU \1 a-e1~ fl a e1 \1 nuL n tu.'Yl n1 a \I a'el\I'YIUel u 'YI a-~ 

~ ., ~ 

~au1n"llfl\ln1a\l a-el\l"llel\lfi113Jfla1~Lfl~elu"JJfl\ln1'lYi1u1 milufi1~'ll'e1 u~ a-~ 'ltl11.4 ("11) 
q ~ 

... d 
LLa'~\ILa'Ut1~t1elU"llel\l Y U\4 X Lllel r = 0 

y y 

Yon X 

Yon X 

y y .... 

~----------~---------X ~----------~---------
X 

X X 
11.J 11.4 (n) 11.J11.4 ("11) 
~ ~ 

'lU 11.4 LL~UJl1'V-ln1'ln'l::;J1£JLLa'~\ILiun~tlelU"llel\l Y UU XL~el (1) r > 0 
~ 

ct. .., 1 - -

LLa:: (2) r = 0 'YI\Ia'el\1La'U~1U;J~ X = X, Y = Y 
~ 

3. a aJ flT:itl ~ fl E1 t1 : "iU ft::: LL 1-Ut.~hJ 
IU 

LL~i1a-~'lfi::LL uu3.11~'l~1wlh u 1 iL 'l1 L"lh h Liu~'l\1~ L 'VI3.11::a-3J~a-~ ~1u l'VI ru"ll el\1 
~ ... q ., 

UW'V\1 1 un1'lYi1u1 u~ LLa'~\ll UYf;JU"JJ el\lfi::LL u u~u n1'lLLtla\lfi::LL UU3.11~'l~1U"ll el\1 a-lln1'l ., a 

t1~t1 el u ~'ltlfi::LL uu~u~iltl'ldU"lftfl Un1'ltlfiu~\11U .ffu~'VIit,\1 LL'YIUfi:LLU\4 z i1 u 
~~ :.I 
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Y'-Y 
= 

tUJn1~CWiflEltl"llEI\I Y lJU X 

a-9l~fl::LL u u&iu 
'II 

X-X 
r--

Y' = r~(X -X)+ Y .......... (11.2) 
Sx 

L~El Y' ~Elfi::LLu.U&ilJ~LiJUfi1Yi1U1£JLU Y 
... • ..1 0 ... 

Sx LLa:: Sy fiEla'1ULlJt.J\ILlJU3J191~!1U"llEI\I X LLa:: Y 9113Ja19llJ 
- -... • ..1 0 ... X LLa:: Y f1Elfi1Lua£J"lleh1 X LLa:: Y 9113Ja19llJ 

fiTVIU~ X ~Elfi::LLUU1"Jf1flm9lfl1a'9lf 

X = 64 

Sx = 14 

r = .38 

y = 68 

Sy = 16 

i-:JEJth\1 n1'VI1mZm1t.JUEI [jL wfwttLLa::L~fi::LL U u1"1f1fl m9lfl1 R9lf 67 'il\lfi1U1 £.1 
'II 

fi::LLUU1"1f1~in Lf"ll El\IUn L~tiUfiWtt 
....... 0 ~ ..1 t ..1 t ..,j ... tJ A _,f ... "" S" 
'J15t11 "llU'Yl 1 LL 'Yl'U.fl1 Lua £.1 a'1ULlJ £.1\1 LlJU3J191~~1U LLa::a'll ~::a''Y11ia''VIa'3J'V'IU1i ... 

L Ua'9l~fi::LL U U~lJ LLa::L ;j t.JU L U ~tJ El [j1-3J1 t.J'il:: L~ 
'II 'II 

Y' s - -= r_y_(X -X)+ Y 
Sx 

16 = 0.38
14 

(X- 64) + 68 
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= 0.43429X - 27.79429 + 68 

= 0.43429X + 40.20572 

... . . 
on-u,fi 2 LL'YI'U.~1 X= 67 L~el'VI1~1Yi1"U.1U f' 

100 

80 

60 

40 

20 

Y' = 0.43429(67) + 40.20572 

= 69.30 

.. ~ 

0 "-----------L.------ Xfi::LL 'U.'U.fltu.'ilft1~'il1 

20 40 60 80 100 

0 

'Y11'"-10 

~3JnT~Cl'i\Clel un1'V\'U.'ilel::11LU'U.~1"llel..l Y~nnfl1'il'VI1.J ( Y') Ldax LU"U.fi1LO.Vn:: 
'IJ 

LL'!.ia:: Y' 13JL'VIiiB"U.rllJLU'U.~1~LL'Yi~'i.J"llel..l Y ~~3J\i'un1J~1LO.Vn::"llel..l X L"lf"U.n1t:rSZf1U~..l 
'IJ 'II 

6 vl'il ~3Jn1~Cl'il n el [J~ L 'V\3..11::~3..1 el1~'Yi1"U.1 mt1'VIli'n"ll el..l L "ll1 LU'U. 78 n1ani'3..1 LLiii L ~1111"1~ 
' 

fl1'il'V13..11UL~fi"U.~~.J 6 Y-llil~fi1'VI"U.'ilL~iht1'VIli'n 78 n1ani'3..1 mh.JLL'I.iou,a-u, -;h11i1 fi1 
'IJ ' 
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t .... I 0 

';l::L 'Ynnufi1'Y11'U1 t1 
'I" VI"" ..1 o ..I , d 

L ,-1';1:: L'lHl:: L,-1flfl1111fl a1fl Lfl GHl'U11 Eh1n1,-'Yl1'U1 tJ fl1111 LlJtl" LlJ'U11 Eh1fl1 Y 'Yl 

LL fi,'i",, nfi1ii1ou1 t1 ( Y' ) L "Jioun1,-1fl,::ii "11Uif1111i a" n1,-rl'13TounnriT~~'Ufl 1 ou,-tl"ll a" 
'II 'II 

' ..I ..1 U !'I "" ..4 "1'UL1J ti"LlJ'Ull1fi,-_!1'U fl1111fl a1fl Lfla El'U111111,-_!1'U"ll El"n1,- ,-::111tu. Sxv LuWlf'UfiVI'U~ 

"ll a"n,,-191 Lmt.Ju L fi t~u "fl,."ll a"3Tounu "fl,."ll a" ~1ouLfl tJ" LU'U111fl,.~1ou 
'II 'II ... 

' ..I 
"1'UL1J tl" LtJ'Uli1!11,-~1'U"ll El" Y ... 

- JL<Y -Y')2 
Syx -

n 
.......... (11.3) 

,-tl 11.6 LL"fl"fl1111 LLfln ~h" (Y- Y~ ~""fl,. 11.3 LiJou~1ou i"ULiJoufi1 L~ t11nu~ L ,., 
'II 'II ... 

L~t.Jn dy loui1ia 11.2 LLa::LL"fi"L'U111~tl,-::nau 11.2 

y S = JL(Y -Y')' 
yx n 

X 

·n.l11.6 
'II 
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Lrlm,'VIim~\~1hilu,n11JtJ1tJ'lrn(perfect) 'Ylnvi1"lleh1 (Y- Y? Liluflurf LLa:: 
~ q ~ 

~ !'I ~ d tl • \1 1 A '-' ~ o d a,... a,.. ri' 
L'Vi'l1::u::uu svx Luu~utJ '1h1~1 11 L1l1l"lltlfla1~LflfHJU"lle:J·.1n1'l'Yl1U1tJ L1Jtla'VIa1J'ViU1i 

LUUflUrJ Y' = Y Ll1WltJ'Ylnvi1"lltl-\l X i-\l-llt~i-\1Ln~1.ui1-D'e:J11.3 L'l1ti1';1LL'Ylu Y' ~1tJ 
~ q 

X 
146 = 14.6 = 10 

y 114 
11.4 = = 10 

sx = l22cx -X)2 In = .J 490.40 I 10 = 7.017 

Sy = lL(Y- Y) 2 In = .J662.40110 = 8.193 

r = 'LCX -X)(Y -Y)Insxsr = 385.60/ (10) (7.017) (8.139) = 0.675 

= 0.675 B. 
193 

(X -14.6) + 11.4 
7.017 

= 0.7881X-11.5066+11.4 

= 0.7881X - 0.1066 
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0 ~ 

911-rl\1 11.1 fl1t.nm sv LL~:: svx ("l1El~~~1n911,.1\l 1 0.2) 

X y Y-f (Y-YY Y' y- Y' (Y- Y') 2 

15 7 -4.4 19.36 11.71 -4.72 22.2784 

6 11 -0.4 0.16 4.62 6.38 40.7044 

6 5 -6.4 40.96 4.62 0.38 0.1444 

18 16 4.6 21.16 14.08 1.92 3.6864 

12 9 -2.4 5.76 9.35 -0.35 0.1229 

5 0 -11.4 129.96 3.83 -3.83 14.6988 

19 3 -8.4 70.56 14.86 -11.86 140.66 

20 13 1.6 2.56 15.66 -2.67 7.1289 

17 24 12.6 158.76 13.29 10.71 114.70 

28 26 14.6 213.16 21.96 4.04 16.3216 

L 114 0.0 662.4 113.98 0.00 360.5391 

Lin 11.4 66.24 11.49 36.0539 

~1~1n.L 
0 

Sy fl1~1n.L Svx 

Sy = ~L(Y -Y) 2 In Svx = ~L(Y- Y') 2 In 

= .J66.24 = .J36.0539 

= 8.139 = 6.00 

ff1'VIi'tJ~91,-"llEl\l Svx 11El\l~fla1tJfl1.J~91,-ff1'VIi'tJ'VI1R1~LfltJ\IL1.J~11191,-!1~ ~\1 Svx Li1~ 
... d • ..1 1 ..1 !'I ' ..1 

"li'~91'VI~\I"l1El\la"1~L 1.J tJ\IL1.J~11191,-_!1~ ~ tJ'Yl Syx Lu~a"1~L1.J tJ\1 L1.J~11191,-!1~"ll El\lfl:: LL ~~ 

~l~i'u (obtained) Y ,-ElutiTn1~1tJfl::LL~~ Y 
' ~... ~ .... ' ..1 d ... ....... ' 

LYf'i1::11 Syx LL 'Yl\1,- \1 LL~1 fl El a"1 ~L 1.J [J\1 L 1.J~111 91,-!1~ &JJ\1 f\1,-11 a"111.J 91 L "ll'~ t:-1 ~ 1.J1 n 

"11El\ln1a\l a-El\1"11 El\lf\1111 Lfl u..1 Lu~"ll El\1 LL<ii ~::fl::LL ~ ~~1nti1 Lu~ [J L (Y- vl ~ti1tt'E1 u~~91 
d !'I ..1 .I ~ ~ ~ ' 'I~"' ' 
'll'\1Lu'"fl1111fl~191 Lfl~ El\.1.11191,.!1\.1."11 El\ln1,_u,-::111 m~1 u La"\.l.tl~ tl El u~::91El\l nElL 'VI Ln~f\1 

tt'E1u~~91"11El\l L(Y- Y~2 ~\ILU~t:-t~u1n"l1El\ln1a.:~a-a.:~"lleh'lt:-t~<ii1.:~,-::'V\11-:~LL<ii~::fi1"lla.:~ v 

LL~:fi1~a"11UtJ"liEl.:J Y' 
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"" "' fi'113JLnU'11Jil\l'!lih1 Svx LLa:: Sy 

fl'1111f'!a1~Lf'I~EI\UJ1~,-qj1'U"lleh1nTnh:111tu. Y 1J'U X .. 
Svx = svM .......... (9.4) 

~~,. 11.4 LU'Uf'l1111~1lll'ti'Yl1~~'lff'lm~"1JEI..1~~,. 11.3 i~Ln~i1 ti1 r = 0 LLa1 
~ ~ 

... ... ,..., 0 0 Q..l .., 

Svx = Sy LLa::: Cl1 r = 1 LLa1 Svx = 0 L,-1~1111,-CI 'lf~~,- 11.4 f'l1\1.1tu. Svx ~1~,-1J"1JEI11~ 
~ ~ 

"1JEI~~1,-1~ 11.1 

Svx = 8.139 ~1- (.675) 2 

= 8.139x0.7378 

= 6.005 

~~9i1~';11n~h~ EJu~l~i'u-;nn~~,. 11.3 (~~1,.1~11.1) Lan'\tt~m vn1:::i1Ln~-;J1nf'l1111 
~ ~ 

f'!a1~Lf'I~EI'UL'UnT'nJ~Lfllf 

fl'11aJfla1~Lfl~il"'l"nTn.h::aJ1m v ;nn x 

ti1L,-1iim~~a'ViEI~-;J:::i~~111J~qj1Wl1f'I:::LL\I.'I.t~LLrl';l~~1J'U Y LiJ\I.n1,-LL';lnLL';l~ 
q q .. 

tln~-;n nf'I:::LL \I.'U'Yl1'U1 t1 L ,-1 ~1111~CIL'Jif'l1111i'"ll El~ 1fl'~tJn~~ E11Hhtl111 L fl t11rl1Jf'l1111 
~ 

f'!a1~ Lf'l~ EJOU"ll El-.1 n1,-'Y11u1 t1 t1ni1 EJ ci1~ n1~ l-N~i n l un1~t1nu1 r.J 1 uu'Y1~~1u111 LLa:::"li El 

~111l~q)1'U"1JEI~ 1fl'~tJn~ L~1~1111~CI~,-1';l~EI1Ji1 
q .. 

68% "lJEI~f'I:::LL'U'U Y ~n~:::~i1~"1h~ Y ± 1.00 Sy 

95% "lJEI~f'I:::LL\1.\1. Y ~n~:::~i1-:J"lh~ Y ± 1.96sy 

99% "lJEI~f'I:::LL\1.\1. Y ~n~:::~i1~"1h~ Y ± 2.58sy 
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' 0 Y' !"I ... ' ..I ""' L 'Vf~1::11fi::LL 'U 'U 'Yl1'U1 r.J LlJ'U"lf'U~"JJeh1fl1 Lua r.J LLa::f!11llfl a1~ Lfl a EIUll1 ~,-!1Wll El~ n1,-

tl 
.. !"I "" .. ' ..I !"I "" "' 'I ,-::ll1n.l. Svx Slf~ LlJWlf'U~'VI'U~"ll El~ a'1'UL'l.J r.J~ L'l.J'Uli1~,-!1'U Lu'U';l,-~~1 r.J L "Un1,-LL';l n LL';l~ 

a-a~i1LLtl,-tlnil (normal bivariate distribution) ~ 
I d ..., A I I -

68% "11El~fl1 Y 'YILL'YJ';J,-~~n,-::'VI11~"1r1~ Y ± 1.00Syx 

95% "liEI~fh Y ~LLfi';l7~~n,-::w;h~"lh~ Y ± 1.96svx 
I d tiA I I -

99% "11El~fl1 Y 'YILL'YJ';J,-~~ n,-::'VI11~"Jr1~ Y ± 2.58 Svx 
..I 0 'I .... 

';11n'Yln1'VI"U~ L"U~El"~" 

A A A ~ 

X f1Elfi::LL'U'U1"Jr1fln.l.~f'l1a'~,-

X = 64 

Sx = 14 

r = .38 

'V\1 Svx ';1::1~ 

Svx = svM 

= 16(.9250) 

= 14.8 

Y fiafi::LL-u-u1"Jr1~imf 

y = 68 

Sy = 16 

i~i-u 95% "liEI~fl::LL"U"U1"Jr1f.lini~LLfi';l7~a£iLWJi1~ 
'II 

"11El'l.J~1~ (lower limit): Y'- 1.96svx = 68- (1.96)(14.8) = 68- 29.00 = 39 

"liEI'l.J'l.J'U (upper limit) : Y' + 1.96 Svx = 68 + (1.96)(14.8) = 68+ 29.00 = 97 
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3.04 'f"- ·-- - .. -- ·- ·- -----

1.20 ~-- -· ·- --- ... - - ·- -

_l __ _L __ ~---:.L..----:-::'=-~:::---:-:! 
"----.A,-----.,-,1-:---900 1000 

SI•T t::at 

...1 
,-u'Yl 11.1 
'II 

~a-n~n ~11111LLa1 a-1111,-nli'~ aufi1n111 L"Jhui~th-u.L fi1L~"JJ Eh'l'i!n L~tJ-u.~L~ 
~::LL'U.'U.~tii.~fl1a"~f 67 ~::LL'U.'U.El1';1~1~Wl\11T;:J::L~~::LL'U.'U.VJimf 65 ~~B~1ni1L'U.n1,
LLniJru~1d i-u.~~i{\1~1~1l'i1'U.1tl"l!B\I Y L"li'U.~L,-1l'i1L'U.i1"li'El 4 L~El~1 Y' ';I::L~ Y' ., 

= 69.30 

L,.1LL'Yl'U.~1L\\~tl ("liB\I'i!nL~tJ'U.~L~~::Lm-u.~tii.~fl1a-~fLi:l-u. 67) Lil-u. 69.30 LLa:: 

' ...1 ~I 
a"1'U.LUti\ILU'U.111~,-!1'U. Syx Lu'U. 14.8 

Y-Y' 
';)1fl z = 

Syx 

65-69.3 = 
14.8 

= -0.2905 
- VI ..,.¥ d d I ; I .. ,:.., d ..,,JVI .., A It 
Ltl~~1,.1\l';l:: L~'r-l'U.'Yl'YlfltJ~1n11 z = -.2905 ~a 0.3857 -u.-u.~a~'Yl L~~::Lm-u.~m~fl1a"Cil,. 

'II 'II 

67 f1::LL'U.'U. ijLflfl1a"~11::L~f1::Lm"U.VJimf 65 ~::LL'U.'U.tJ~'iB~1ni1ar..i 38.57% 
'II 
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"' .... ..I ..I "' .... t.l ..; 0 t1 a~•<t,-::-J'I'J'Y1 m U'l!l il'I'J n u n1,- 1::a.n mtJ il'I'J Ft'l1 aJ~ a1 c;t LA a il\t.v1 n n1,-'Y11\t.1 u 
• 'VI 1 !'l..:d <# --1 I _,.J' 
L~El'U. L"ll911~ ')Lu'U.~~'YlVUJL 'V\'U.111LLa1 'U.U'Ylne:J"U.'V\'U.1'U. 

1. fl1111t~'a.J~Wfi,-::w)1~~El~i1LLt.h9i'EJ~LU"U.L:U~Li'U. 
d d .,... I., ....... 0 .... I 

2. fl1111LU£l~LU'U."11El~ Y 'YlLL'Yl';),_~,-EIU ') Y 91El~L'V\11EJ'U.n'U.~1'V\,-U'Ylnfl1"11El~ 
~ 

~ dl ~ A I d 'I A .... fl" I fl"1 A 

X 'U.'U.fle:J 91~~111191~1'1.1.11 n1,-LU£J~LU'U.L'U. Y L'V\11El'U.n'U.';J1n~911111a"~911111 "U.n1,-'U.£.1111 
~ ... 'II 

· ~91,-li1'VIi'Ufl1111 fl a191 Lfl ~ El'U.11191,.!1'U."ll El~ n1,-11,-::3J1 m svx = ~(Y- Y')2 In L ,.1 

a-13.11,-m ~w11 svx Lilou. Vf~niou."ll e~"ll"U.1~ Lu~ £1"11 e~,-::tJ::'Y\1~ n1 a-~ a-e~"ll e~fl1111 LL~n ~h~ 
I I I Y' .al ..., .I I .I I 

,-::'V\11~ LL~a::fl1 Y LLa:: 'Yl ~11'1.1.£.1 Svx ';J::u,-::111 tu.a"1'U.LlJ £.1~ LlJ'U.111 ~,-_21'1.1."11 El~fl1 Y 

L ~ £J~fh n a1~"11 e:J\1 X 3Jou.';J::Lil "U.fl1111fl a1~ Lfl ~ EJ'U.';J1nn1,-1.l,-::111 m111 n Liiou. "1111 ou. Y 

1i1'VIi'Ufi1~1"11 El\1 X LLa::l.l,-::111 m oUEI mnou. LU1i1'VIi'Ufi1~~ 
'II 

3. fl::LL'U.'U. Y ~LLfl';J7\19ie:J~LU'U.n1,-LL';JnLL';I\IUn~fi1'VIi'U'Ylnfi1"11El~ X t1.1,-~'41L1i1 
~ 

1i1'VIi'uiJru'VI1fla1 m1'ui1"1i e~n s11111 LLa1 L ,-11'1f911,.1~111 £J 1911fl'~11 n~ L ~ e:J'V\1 ~11Ui"1J e~ ., 

n,-titfl1~'VI111 £J91nL 'VIUEJ'VI~EJ~1 ni1"~~rh'V1ou.~ 1 ~ 
q 

--·1 ... ., d ... • 1 · n ........ 
"lle:JL~eou. ';Je:Jn"lle:J'VI"U.~fle:J L"U.EJ~';J1n ou.n1,-'Yl1"U.1£Ja-tnou.n1,-m "U."lf1~';J,.~L,.1';J:: 

L~ £J1"1i e~nufl::LL ou. ou."ll e\ln s 11i1 mh~ ';)1n11,-::"lf1 n,- "13-ihifl::LL ou. ou."ll e~11,-::"lf1n,-(L ~,.1::nTr 
~ 'II 

fl:: LL ou. '1.1."11 e~1.1,-::"lf1 n,-L ,.1"il::9i e~'Yi11.1.1 £J'Yi1 L11) c;i~,f ou.fi1 a-'VI ill~ou.li~ LL fi"7~ Liou.n ~ n e £J 

LLa::fl1111fla191 Lfl ~ eou.111 ~,.~1'1.1."11 e~n1,-11,-::111 m~~ EJ1';J LL~ n 9i1~ LU';J1nn s11 i1 e r.h~ LLa:: 
... q 

;fou.e cinufl1111 Lfl £.1\1 LlJW'll El~n1,-i'nn S11i1 mh~ t~ £Ja11 n1"1J'U.1~"11 El~n Slli1EJ ci1~ LU'U. 
'II ~ ~ ~ 

1., d ., I d I d ., .. 
100 LLa::L ,-1 "lfn,-::U1'U.n1,-'Ylt'ln~El~ "lf1~fl1~'V\ 111 £l'Yl"il::lJ,-,-';) 95% "11 El~fl1 Y 'Yl LL 'Yl';J,-~';J:: 

'II ~ 

n1'1~ni1i~~L ,-19ie:J~n1,-1.1,-::111 tu. 4% n11ou.n,-tit~ns11i1e:Jci1~1ZEJ £Jni1 fl1111fla1~ 
~ 

.oil ..1' 1 .I~'VI.I • .1 .oil •'VI._ ... 
Lfl a EJ'U.';J::111 n"ll"U. 1.1. ,.u'Y\1 Lun1,-'Yl1'U.1 mLa::n1,_u,-::111 tu.fl1111 fl a1~ Lfl a El 'U.';J::'Y\1 L~~ 

'II 
d • I .... I 'I I d • 
'Yl~~ L11 EJ"ll"U.1~"11 e:J\1 n a11911 e £.11\1 L 'VI ru~ EJ'Yl"il:::a~"ll"U.1~"11 EJ~fl1111fl a1~ Lfl a eou. 

~ ~ ., 
~ I ... _, d _,... d 

ou.e n';J1 nou. "U.L ,-1 fl1,_'Yl,.1U11 : 11 ~11 n1,-L~ou.n~ n e £J'Yl LL 'Yl';J,.~ ~El~ ~ll n1,- ~11 n1,.'VI ou.~ 
o ...,o A o ...,o 

a"1'VI,.U'Yl1'U.1£J Y ';J1n X LLa::ena-11n1,-~1'VI,.lJ'Yl1'U.1£J X ';J1n Y 
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..... .... A ~ 

"11 El tl·:IL n<il'Yl1>1f'l tu.<il~1 tl<il'l 

LL'Ylt.~.f'l::LLt.~.t.~.~hJ~tl3J~fH1u Y' Lt.~. L(Y- Y') 

L(r -Y'l = L[r -(<: )x + ;:)x -Y] 
= L[(r -f)-(r;:}x -x)J 
= L(Y -Y)-r .:2... L(X -X) 

Sx 

LYi'l1::11 L(Y- Y) = 0 m~:: L(X- x') = 0 
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uuu1J n"l'l 11 

1. n1 r = 1.00 a~l~fiath"lleh1 L d~ fhl~ 
2. tl1 r = -1.00 a~l1fiafi1"llt1-\l Ld~ 'Yhl~ 

3. LUJll9ifl1 ff'VI illvituh~'V111-\I 1"lf1fl tU9"1fl1 ff~l'fLL~~1'Yl £.11fl1 ff~l'f1~i1.J li'VI11'Yl £.11 a £Jtl'V1 i{\1 
~ 

!'I ... .,. .. ~ o o ""' ..1 
Lu'U. r = +.50 ';I\I'V\1fl~LL'U.'U. Z 1.J'U1"lf1fltu.9"1fl1ff9"1"i'YlflnL'Yl1\1.1£Jff1'VI11.J1.J1-\Ifl'U L~el 

3.1 +3.00 

3.4 -1.00 

3.2 -2.00 

3.5 +1.00 

~ 

3.3 0.00 

3.6 0.5 
... ... ... .. ... - l ~ .. 

4. ffll~9"1 X flelfi~LL'U'U.fltu.9"1fl1ff9"11 1)1'-\1 X= 64 LL~~ s X = 8 'U"lltu.~'YI y flelfl~LL\1.'1.1. 

~imf ~\1 Y =58 LL~~ Sy = 11 ';l-\l\iff9"1"ifl::LL'U'U.~19"11i1'U.thWi'1.JLi'U.fl~flel[J"lJel\l Y 
'II ... 

u1.1. x L~a'Yl11.1.1£J Y' (fl::LL'U."U~u) i1'VIi'ufi1~a'tuii'"lla-\l x "~~9i r = .50 (l"Un11 
~ 

... 0 l'"' :::. ... 
L "11 [J'U.fl19"1 el1.J 'VI LLff~\I'YI\1 fl:: LL 'U. 'U. z LL~::fl:: LL 'U. 'U.9"11.J) 

4.1 58 4.2 69 4.3 74 4.4 52 

5. ff~~9i X= 50 LL~:: Sx = 10 Y = 200 LL~:: Sy = 30 ';I-\I'V\1fl1"11El\lr i1'VIi'1.JLL~~::'Jia 

~a'tuit 
5.1 i1V1i'u X = 40 I fflln11n~na£Jn11'Yl11.1.1£J Y' = 170 

5.2 i1V1i'u X = 40 I ff~n11n~nmm11'Y11'U.1£J Y' = 230 
0 .... 

5.3 ff1'V111.J X = 60 I Y' = 215 
- o ""' ..,. ...1 !'I 

6. ffll~9i X= 55 LL~:: s x = 12 Y = 118 LL~:: sr = 27 ff1'V111.Jn1tu.'YI X Lu'U. 55 
~ 

fflln11'Yl1'U.1[J"llel-\l Y' = 118 unfim;1';1::1.Janfi1"llel\l r L~'V\~a'1.1i ';l-\leli1.J1[J 
... ... ... 

7. ';11nff~n11Lff'Ufl9"1flel£.1 L~a X = 811 Y' = 317 L~el X = 921 Y' = 317 

7.1 ';I-\I'V\1fl1 r 

7.2 ';1\I'V\1 y 
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