
~I .;I.J.>wu'JIJ l,\iJ 'JI~ ts~l:-4 :~WI '-:"1\.}I -

J ~l -~ .ti ?\110µ 0-1~1 J.>.i J'? 1)1 ~i -~ (x, y) 0-1~ 0:! ;__;~ .JA :b~; 'JI 

J _,j .(6 ~,; r';) L;?J~I c)\_;=1-4 ulJ~L.a.ll ;__;~ 'L?~), ..b~.) ')'I 0h o~'ll 

J~_, .(7 ~,; r-'J) L;?J~I c)I_J.4 ub))I ;__;~,~..bl;.) ')II 0h ~L.a.ll oli-'11 

.(8 .f r-';)~jy, }JI J>-~ 4-9~ d~~J ':JI,¼ lA~ 0;:lii- 4 0-'~I 0i 

• 
• • • .. . .. , .... • . ...... . 

r '-. • • .. --~- . . ~-,: ., .. ... . . . . . ,. . . . ,-, • • • ,t • • 
••• • 

X 

• 

• 

. . 
• 

•• • • • • • • • •• 
--· \I • . . . .. . 

• • • 

• 
• 

• • • . . . ... •. . . : 
• • • • • 

• • 
. -· . . . . . . .. .. 
I 

• 

. . . . . . . •: 
• • 

:r 
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.k~.J ')II;;.,;~~~ <..r'~ cY' o).~· ,r jA )~ J :,,o .r- L?..UIJ :.k~.J ~I J.olu 

c:Jl5'I~'l,lic$.).), 1,y.J')ll0iJ~ .-l<r< l0it?i ,-1 J 1 ~~C.Jl_;;~,0-'~ 

J~ .r = -1 .k~J ')fl JoL...o c:JlS' I~! ,t .k~_; ')JI 0i Jl.ALJ ,r = +' .k~.J ')JI Jol-.o 

.r = 0 i.>lS' I~! 0~ ~j 0-'~I 

-4~-L?~JJI'.~~.) ')JI ~\S .\)5 1 Jl .k~.) ')fl Jo~-4~_; ~_jjl 1)5 
. . . 

. . 

:·_\$,:~~-'-:-k--~.)_?ft"~l$-·~·µ1 Jl ~_;.;, ~J:.t:r~I.Ji) 0-i ~-~-': 

•• •.• ,, •·.. ) : : • :f /: :<_:~, .bl,;J 'y\ J<:G.¼:;ji]J~J .1._...,;. 

~I .k~_; :JI Jol-..o .3.1.1 

Lxy - -. -x y 
n r =--'-----

P 
S X S )' 

y <.} X ":"' _? J._ol>-

X (o.;AUJI Ji) ~I ..k...., .,:.,o 

: LXY 

y (;;rUJI Ji) ~1 .k..... r° 

X (o ;Al1JI Ji)~-~ Li L,?Jl:-J-1 Jlr')f I 

y(o~IJ::JI Ji) J:;.:4U L.?.;l::,,JI Jlr;jl 

,·=;.:·· •.. ._.:--/· .. /J.:~:3,r/,:···--·· .• :_:• .. :• ... :-_:: ·"·.:•._: ·• · ' - . • .. --~ .. ."_. __ • -~ .·:. • 

-'~-~-;·S~Jt:~~-c:¥-:.-J'J;j:·•µlts)W ~I ~I 1,._8_/·1-1--c.:k~ ~-.-:~~:-

>< :: - </'. :;.;:·s -·· > • • · .~,J~, ,.;_ \~;,~.k 
v- - . . · . 

.. 

:x 

:y 

: s 
.T 

: s y 

~_;; ~1~1; _rS' t;..i>-l ,...:.,I..,:-, o~ J".>L> ~;~I 0I.:,J.4 ..:.,l;.)L.aJI ~IJ...u :(3.1) Jl!.o 

JL_, ..:.,l;l:ill ..:.,I~ (v) c_ffe;~l 01.:,J.1 ,~}J (x) ~.)~I 4._rll ~I ~l.;.)l...:, 

:J-! 
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7 8 12 -
1 3 8 7 6 5 12 y -
9 11 17 18 19 16 16 19 23 23 

X 

..:..;,;;)II~~ ~WI ..:.,l•l..i:i> )11 (!.r :¥,P~I ~Ul:,:Jl _,..L..4a 

~y.; (.$-M LoJ ~_,;Lo~~ .bl:,;)~~~.,;~ 

;~r~;rvJ !~!t ";t~ .t:/t_i,~r~-~: .:t: 
;t~•::;;:i.,V.h~·:+r: .}:ifx.v x:t}:-·7 f:,/f ~:v,:7,;· 

9 1 9 81 1 
11 3 33 121 9 
17 8 136 289 64 
18 7 126 324 49 
19 6 114 .361 36 
16 5 80 256 25 
16 7 112 256 49 
19 8 152 361 64 
23 12 276 529 144 
23 12 276 529 144 

LL ::c.:.3~ :.y-1,; .·.• -•.:.:·69'' 1314 3107~ · .:-~--~s·ss .-...... · .. 
~-\.;_)\_:.---~-:~:3. :~~< ·• :· .... -~---· : ·;: 

• .-- ·'Ii~ . • • . ··-: •... :~.· ... _ 

=Ix =Iy - Ixy = LX2 =~y2 

_ LX 171 _ LY 69 
=-n-=10=17.1 , y =-n-=!0=6.9 

s, = II> 2 

-x2 = 3107 -(11.1)' • = 
·V. n IO 

Sy = /~y 2 

-j/2 = 585 -( 6.9)2 = = ./10.89 
\/ n 10 

• LXY - - 1314 (17 1)·(6 9) 
n -x Y • 10- • • 131.4-117.99 13.41 

rp= sxs.v = - 14.11 -14.11=:sl....___0_·9_5 __. 

cJljJ.l 4o}J ~.)~I ~..,.,JI ~I ~,.).)l...i:, do_.;~ ~I .k~J~I ~':>\s> cJl .b.>-")lil <.l'° 

~_;JI ~4 rtl-1 ~I ~IJ.)l..o .J [..l:i~I ~_,i; ~l~t} ~-1.,:-,! :(3.2) J\!.o 

:~ i..u> J~ (~ .r. J~4) ~.)r-1
1 

(y) \!Jl~.>l...eJI 2 2 2 1 1 1 

(x) [.\;.;~I 3 4 2 2 2 2. 
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.,ul-1 .6.4:JI ~l;-,l.p ~J (.\:;~I~~ 1,~;14i~ .,Y:-Ji..Y';.,I 

:JJ--1 

3 2 6 9 4 
4 2 8 16 4 
2 2 4 4 4 
2 1 2 4 1 
2 1 2 4 1 
2 1 2 4 1 

x = I,x = 15 = 2.5 ' y = L,Y = 9 = 1.5 
n 6 n 6 

s, = JI: 
2 

X' = -(2.5)2 = ,/6.83-6.25 = ,/0.58 

s, =JI;' y' = )1: -(1.5)' = ,/2.5- 2.25= 

I,xy -::-- _ 24 · 
n -x Y --(1.5)(2-5) 4-3.75 0.25 

r,= s,s, = j(0.58)(0.25) = ,/0.145=0.38"'1.__ -0-·6-6 --' 

~.,), il.;LI ..bl:JI cil_;.,L,o .J e::_\::.;)'I J,~.J 0i h>')IJ.I 0-4 

-~P 
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Jt ,.~ J 0'~\ ":}S i.J~ \....l:.P JoWI \h r~..J, i.Jlo./.:':""' 1~;1 Jo~ ~t 
:;Jl.:l\ o)lJ\ 0-4 ~J ,~) }-~IJ ~J..>t 

6Ld2 
r, =1- n(nz -1) 

,.~~4)1 °~\.. J rfl.r...u;J ~L,a.,.. )ll.o~lo j ~1.r....lZ .1,~;1 Ll;..U :(3.3) J\!.o 

:~ rr'.r...u1 ~\S' J '-:"')'J, 0~ \.;J.>-' 

F. A C D C B C D 
D C B F D A D F 

F D 2.5 1.5 1 1 
D C 5 4 1 1 
A B 7 8 -1 1 
D C 5 4 1 1 
F D 2.5 1.5 1 1 
B C 5 7 -2 4 
C A 8 6 2 4 
D F 1 4 -3 9 

I: 
r =1- 6Ld

2 

=1 (6)(~2) =1- 132 =1-0.26=0.74 n(n 2 
- 1) 8(64-:-1) 504 

o> Lo J r-r' .r.J.aj J ,-l..a.> )I\ o> Lo '-:"' ~\ ~, ~J.Aj _,;.. ~.)), 1 ;\ ti;\;. .) ft J .b.> ')'u 

.. 
' . 

-~l:--oV' 
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llil:JI (; . .o_,.1$J~) ~li~I J_,1,J ~I J_#I .)..U:-~ 4-t_,-.l. LI_;.:, J :(3.4) Jl!..o 

:J~JI r:JI J.&> ~IP.I} C::- I";- ,~I.,:- o..u:- J')l,:- ~.).,.-JI ~r'I ~4 rul-I .6.4:.lJ 

(x) J p-1 .)J.p 67 63 62 61 56 54 54 

(y) li~ I J _,J:, 23120 23120 23020 23008 23006 22027 21960 

:J:L-1 

. ·,, 

·_x_·-,·,_.· . Y . :x ~.) 
. _,. . •. :· ·. y ½-LI.) 

d . d:2·. .. 

54 21960 1.5 1 0.5 0.25 

54 22027 1.5 2 -0.5 0.25 

56 23006 • 3 3 0 0 

61 23008 4 4 0 0 

62 23020 5 5 0 0 

63 23120 6 6.5 -0.5 0.25 

67 23120 7 6.5 0.5 0.25 
0.0 l-
Y: d > d 2 
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I 

. 
, 

.. 
y . .... . 

y =f (x"x 2 , ... ,x.,) 
. . .... 

d.-11...ul J _;. ~\:JI ~4 y ~l:JI ~IJ, tU::.-1.1 ~1~4 x i,X 2, •• • ,x m ~l~I 

.r.. Ju; ..1:>-IJ J.4:--o :i_l vJJ iJ~ Lo..l.:.P d.-11...ul oil ~l>- ~jJ ,)~\/\ d.-11~ ~WI 

y =b0 +b1x (*) :0i '-?i 'r--°· o .k;. ~L:.11 ~I 

(ylx )) y J>, x )~I JolA.o _ _,i ~I .k.3-1 : b1 

b =y -bx 0 1 

:~~~_;.;I!,,,~,;? ul>l ,l!JI~ o-U) 

y 

I 
6 8 9 8 7 

I 
6 

I 
5 6 I 5 5 j 

X 10 13 15 14 9 7 6 6 5 5 

~_;;'JI~~ ~.WI •J,?IJ JJ~I i;ljJ ~_,.. :1:1,.P~I ~lil::JI 
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16000000 [..l:.il t_..,cp ~I !l~ 'JI~~ yJ d~_ )I ~I )..L:>u'JI 4.b'---4 Ji 

·J:.o .r. 

:J:L-1 

X -y, xy x2 
10 6 60 100 
13 8 104 169 
15 9 135 225 
14 8 112 196 
9 7 63 81 
7 6 42 49 
6 5 30 36 
6 6 36 36 
5 5 25 25 
5 5 25 25 

LL ,•.,9· . • -.·•-o ·65 6...,/ :)_ 942 
=Ix =IY =Ixy =Ix2 

x = LX = 90 = 9 , y = LY = 65 = 6.5 
n 10 n 10 

2 - LX 
2 

-2 942 ( )2 • ,, s:c -=---x =-- 9 =94.2-81=1.,.2 
n 10 

LXY _ _ 632 (9) (6 5) -x y -- . 6" 2 -g 5 
b1 = n i - IO - -'· - ) • I 0.36 

s:c 13.2 13.2 
---bo = y-bi. = 6.5-(0.36)9 = 6.5-3.24 ~1 • 3.26 

<)>J-1 !.\~ ':JI 44 .:; ~.PJ , y = 3.26+ 0.36x :d..!Ll-.1 oh~ .k:--:]1 )~':JI .k;. 4.bLM :. 

44 ;;\½ J:-4 ..r. c:.>r-1,o J! J:-4 ..r. c.r ¥1 oh o..b-.J J~ ,J:-4 ..r. 16000000 (.1;.;)'1 

~u1 ~~w, J <.J'°-1__,...:l~J ,x h = 16 if!.\~ ':JI r!Y J 6-.o~, ~10i l$i 0~ 

:c:.>l 

Yh =b0 +b1xh =y =3.26+0.36(16)=19.021 

J)'..:;. J:-° ..r. 9020000 L, l.?j ,J:-4 .1. c)~ 9.02 Jl J>Jl !.\~ ':JI 0t l?l 
.WI 
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:~~I ~\.::JI ~..u ~lS' ,~~4)1 J~4 (y) .!l':>4,:-~IJ (x) Y,...UI 4-11_;..U .3.3.1 

Lx=120 Ly=l00 Lxy=516 
Lx2 =720 LY2 =410 n=40 

Y ,s;} <..5..\.o Lo_, Y .k~.; ~I t.f Lo .(Ji} _ri~I ~I .l:,~.J ~I JoL...o ~I .1 

.J>..lll !J~ ~I _;l~I (h>-) d..bl...o .2 

.JL_; (10000) Jl J-> .. lH Lo~ .!l~ ':ill .r-..ill 3 

:JJ-1 

.1 

-_~x 120 _ 720 
X --~-= 40 =j ' Sx =~~-X2 = 40 -(3)2 

y = LY = lOO = 2.5 , S = J'-~> 2 

Y' = 410 -(2.5)2 = = .J4 
n 40 Y n 40 

I:xy _ _ 516 ( ) 
r = n -xy = 40- 3 (2-5) =12.9-7.5_5.4_...-·-----, 
, s,s, - 6 -I o.9 

.!3~ ~IJ j>-J.11 l.?~ l.?~), .k~.; :JI 0i Jb..;U.\ 0-4 

.2 

LXY ---x y 
b = n = 5.4 =I 

I s; 9 .. . 0.6 

bo = y -blx = 2.5-(0.6)3 = 2.5-1.8 = I 0.7 

IY = 0.7 +0.6x I 
J~ J4.J 10000 J>-..DI w~ ~.lJ u:J4)I J~T t.F' dl:-i1I o..b-J wi ..b.:>-)l; .3 

. . -:wl l.?I , x,, = 10 Jl:J~J u:J4)I J~I 10 J! 

Y11 =b0 +b1x,, =0.7+0.6(10)=0.7+6=6.7 
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(v) vJ'.rs- 50 60 24 30 25 35 44 56 37 30 

(x) ..,)1 _rs- 40 37 20 25 19 25 25 42 30 20 

.~ J)IJ ~)I ;~i 0:! (Ji ~U:JI 0:! ~I .l:,~; ~I J.oLv '"":" >-I .1 

.~ J)IJ c:-')1 ;~i 0:! )1.l:,~_;I J.ow '"":" >I .2 

.b½,;; ~I J-4w J'>l> ,:r .1,y.) ~I o}J tf .,.J.>. • 3 

...... -_:·:x~/ ._; _.:.' :,v-:-..·~_ ... .. _ .. ·.xv x.2:.{.· . r:<-:,-.kl:· 
40 50 2000 1600 2500 
37 60 2220 1369 3600 
20 24 480 400 576 
25 30 750 625 900 
19 25 475 361 625 
25 35 875 625 1225 
25 44 1100 625 1936 
42 56 2352 1764 3136 
30 37 1110 900 1369 
20 30. 600 400 900. 

[[ • -2··8·3 ", ... ~: : • : . 3'9.1 •. 11962 866.9 .• ~6767 
=Ix =u =Ixy =Ix 2 =·Iy2 

x = LX = 283 = 28.3 , y = LY = 391 = 39.1 
n 10 n 10 

S, = I[: 2 

x 2 = 
8~~9 -(28.3)2 = ,/866. 9 - 800. 89 = ,/66.01 

s p[.y' z 16767 2 ,,------ .---
y = n ~y . 

10 
-(39.1) 

Lxy _ _ 11962. < 8 r = n -x y IO - 2 •3)(39.l) 1196.2-1106.53 89.67 
p sxsy - -)(66.0-1)(149.89) = =99.47=1.__ _o_.

9
_o___. 
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.2 
... ·••"-')!•· -1>--'" ~.:;,~~\::\ : . .;• .. ~:.:·.~'.ir:1 .. ;: it:.:~; f~'· :-~.):. _::WJtf~ 

•'': ... i~':.;:!-';~: ·:·· ... :::..-.rk.•::,~i 

~

,,-.,-,~i,,r..•Jg f,J:;i!§¥-it··21-~· ··-~·:'•:t'" ~w.;'~·v'~-~ ~-,.~if!·il-· ~
~·:tt.."":! (,:·..:,{ ..... t:i,., ., .. 
~f.~- ~ ,:..~--~> -;-;,· .. j' ~- . ,-;>y,'5111 ',!.: : . ·:h&:t:.l.,..~..i • Ii . '~ ..... •--~ .. ., __ . ·-)I::., ..... , . . t-.;,~::-~;, ..... • ...... : , • .., ~-.1 .,, 

50 40 8 9 -1 1 
60 37 10 8 2 4 
24 20 1 2.5 -1.5 2.25 
30 25 3.5 5 -1.5 2.25 
25 19 2 1 1 1 
35 25 5 5 0 0 
44 25 7 5 2 4 
56 42 9 10 -1 1 
37 30 6 7 -1 1 
30 20 3.5 2.5 1 1 

I 0.0 17.5 
=Y d =Y.d 2 

6~d 2 
rs = 1---=L.i=---- = l- 6(17.5) -l-105 _ _ _ 

n(n2-l) 10(100-1) - 990- 1 0.11 - 0.89 

C-'}~l 4- .;~i 0:! ~_; ~~), .1~.; ~I ~i J.v Jj,j ~WI ;}.5 0i Ji>Jlj 3 
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c,f.Jlc .3.4 

9 ..;.,.l:i-l ,Lo ~..lo J ..;.,~4)1..:.,~ (y) .!l~ ~IJ (x) Y,.JJI 4i".>'..JI Ll;JJ .3.4.1 

:LJ'JI "~I ~ti ~I • . .r' 0-4 

X I ;1 :1 ;j ~I :1 I~ I :1 ~i I I :1 y 

.~ ~Uill iJ_p~ .k~;I J4L-..o ~I .1 

.~ ~Uill iJ\.oP.:-' .k~;I J-,L-..o ~1 .2 

..;.,L-_;11 <.S--l> 'j (..:.,~4)1 u.1~4). (x) ~lP.JJI JP~ _rcil ~l:J.1 y ~l;l:-:,11 .3.4.2 

:JJ:,l:.1.1 di; J <~~4)1 ~-:.'4) (y) ..;.,l..-:-:11 .J ~l:..o ojp J 

; I 2~ I I; I 1 I 2~ I I~ I I~ I ! I 
,. . 

:iJ½ ~Ui.11 IJ.P.f:'. .l,~;1 Jo~~, .1 

LY2 = 1843 , L xy = 481 
. J4,., 4500 ~lP.JJI J _rcll '-4..c.P ..;.,l..-:-:11 ;..u .2 

(y) <.§.,:-JI &1 J~L, J4)4 ~1 ~t.:;'j (x) ~J.:1..1 ~I J!.c ~l;~I .3.4.3 

=~L-j,o ~\;l iJr.114 

; I 2~ I 1; I 1~ I 2~ I 1~ I 1: I ! I 
-~ ~\111 cJ.P~ .k~;I Jolu ~I .1 
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-
. 0 fa \.:-1~ j ~,_;.; J~ lo (~ Ji) ;; .r'U; LA.i.:;.b ~I ~l~l}JI y,-s:- :~ .:,JI U-1..JI 

,;; .r'\1.ll ~l;..o.11 oh~ J ~L:.. 

0 ••••• ------------··------
£ ••.•• <} ----------------i.f 

y ..... 

,· ---,:--- -· --~,~-

y .,. ..... ' , 
y '0 . ... 
' ' y ' ••••• ' ' y . 0 • ••• 
' ' y ..... . 
' ' ''\O, •., 
' ' ' .. . . . .. ' ' \ Ao, , , , 
' ' \ A•' '•' , ' 

-~. ~~,. 
·-----

y ••• 

\fff HH 

....bl42~ Jl f1416 IJ"[.6;,.J-1.)1.1-"l~u:-l :10 ,.,~i_r--; 
<~~.,-.i, i:!rl' 1SJ.J.I - ..:.;_;;~I JP ~I i}jJ dY :~I) 
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:~\11 .r°l:..,J\ 0-4 o~u;, L.?'1 _;ll 41 l II 0fa 

)4 0-" _;JI ,J-4 ;;_;.; J"j.;.:. '-i--4 )1 ;;1 I I\ o~\; L.?JJI .;_,.b;JI o~I .J-'bJ :,WI o~~I • 

Y- '1 ~')L.JI ~.., ,0L,a.a;.14 ..,i o~4)4 ~l.;__,.k::JI (J~..J ,4: o~r. ).1 u4~..i:JI 0-4 

.o~I U. 

J ,UI ,J-4 Jii ~j o_;.; J~ ,U;:;4 .;~ ifl ul~I ~J :~ }I ul~I • 

·r-'J.' 
..,i J5 ii~~ .J ,~ c:,-o _;s1 ~j ul_;.; J ci~ ifl ul~I ~J :~_,...Lll ul~I • 

.01_,:-.,? 
J!:o W p .f:!- ~~,y ciJ.i. ifl ul~I ~.., :~_r31ul~I • 

. e:31 ... I-;-' ..,_;..1.., .f.:'""'~ '11.., 0l;~I 

lPolJ.IU lll,_L r . i.r::-

1ts.l~ LY 
,. . 
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~\11 ~J ,lA _;S~ w.lUI ~_;\11 u~_pll o.)~ )1 ~:>\..-}1 ~~lb.-! 

,,WI o~')II -.!lljj ,~ ..,.,JIJ ~_;J--UIJ }I ul~I )1 cr:>\..-ll fa 
_;IJ.>,.;')11 '-:" _,L,~ ~I ,WI o~\11 L?/2 .~I ,WI 04l')II ~)L.J4 ~.J 

(t:JI. .. ,_;~I ,~l.f-JI) )I <Ji J~½ 'LY.UI '-:"l:JI <.} o_?~ u.!UI b._ .11 ~I 

,w1 o~\11 J..bw JJ.AJJ ~~1.)JJI (~;di Ji) ii ..rCl\hll .Y' (y) ~kll ..;:8IJ ,(x) 

:o_;y-,aJI JP ~I 

y .>r ,:r tr-411 .. ):-1 :bo :~ 

(ylx )) y Jc- x )~I J-4~ .Ji ~I .bll J:-4 : b1 

:~L:.ll ~)\.,JI· b ab ~I --- - ,j-4 1-' 0 - - -~J 

L,xy - --x y 
b - n. 1 - ---------,--s-

x 

-,(*) ~.)WI<.} x h ~J J-4:-ll 6..li J:, ~, y h 0"4~ OJ~~ l?i .)Lf:'jJ 

:r )4 :r i-'.J ~4Z\II ~4 Lo Jv ~.)k.o J oJAL!ll ;n ,I \\ w y 1~1.J 

.y 
_____________ ,. ___ _ 

~IJ ~_;JI ,1 I II :11 ~.i ~; 
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