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a

1 2 3

11.5 &hdfl~ld~ol~l~  Y = a + bX  Id8  a Ml;  b GdldlSq <a<

(n) a = 2, b = 0 (9) a = -2, b = 2

t.4 a = 0,b = 1 (3)  a=4,b=  - 2

(4 a = 2,b =  1

Y

(n)
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I 8 : *x
0 1 2 3 4 5

8

X
1 2 3 4

L

fb)  WdflR!M scatter diagram

a) wennadd1 Y  Ii& x  =  4,9mz  1 2

X 7 1 0 8 5 1 1 3 7 11 1 2 6

Y 2.0 3.0 2.4 1.8 3.2 1.5 2.1 3.8 4.0 2.2

XX = 80, n = 10, jT  = 8, EX2  = 718

XY = 26, T = 2.6, EY2 = 74.18
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ZXY  = 229.6

b = -ZXY  - (XX)  (ZY)/n  = 229.6 - (80) (26)/10
XX*  - @X)*/n 718 - (EO)*/lO

21.6= .-  = .2769
78

a = y - (bk = 2.6 - (.2769)  (8) = .3848

3) Y = .3848  + .2769X

n) LdO  x = 4

^y = .3848 + .2769 (4) = 1.49

do x = 9

? = .3848 + .2769 (9) = 2.8769

ko x  =  12

^y = .3848 + .2769 (12) = 3.71

(u)  n =  6, XX = 92, z = 15;33,  XX*  = 1496

ZY = 68, Y = 11.33, TY2 = 880

ZXY = 952
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b = ZXY - (LX) (EY)/n  = 9 5 2  - ( 9 2 )  (68)/6 = - 9 0 . 6 7
xx2 - (zX)2/n 1496 - (92)2/6 85.53 =

- 1.06

a = 7 - b% = 11.33 - (- 1.06) (15.33) = 27.58

i-i%JfllX-l~Kl~U;~  Y = 27.58 - 1.06 X

(f-4 l&3  x = 12

^y  = 27.58 - 1.06 (12) = 14.86

t&l x = 14

^y  = 27.58 - 1.06 (14) = 12.74

t&l x = 18

^y  = 27.58 - 1.06 (18) = 8.5

11.8

X 56 48 42 58 40 39 50

Y 9.5 7.5 7.0 9.5 6.2 6.6 8.7

n = 7, x:X = 333, ?? = 47.57, XX2  = 16,189

ZY = 55, v = 7.857, EY= = 443.44

ZXY = 2,677.4

X(X  - x)2 = XX2  - (TX)‘/n  =  347 .72

ST 206 (H)  , :



-
Z(Y - Y)’  =  EY2 - (ZY)*/n  =  1 1 . 3 0

X:(X  - % ) ( Y  - 7) =  ZXY - (XX) (EY)/n  = 6 0 . 9 7

b = 60.91/341.12  = 0.175

a := CT  - b%)  = 7.857 - (0.175) (47.57) = -0.47

mmsnnnou~o  Y = -0.47 + 0.175~

u) SY/X =
pzY' - aEY  - bEXY

n - 2

= 443.44 + 0.47 (55) - 0.175 (2677.4)
5

= d-?-=  m= ,386
5

d0 X = 44,^y = -0.47 + .175 (44) = 7.23

tcd2 .Y = t.ozs.5  = k2.571

sy = s/x l,n + (X - w

E(X - 2)'

= ,386
1 + (44 - 47.57)2
7 341.72

= .1635

7.23 -c (2.571)(.1635)

= 7.23 + .42

= 6.81, 7.65 60 6.81 < py,x < 7.65
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x (ei) 25 18 32 21 35 28 30

Y 16 11 20 15 26 32 20

n=7,  EX = 189, XX2  = 5323, jT = 27

XY  = 140, ZY2 = 3102, 7 = 20

ZXY =  3 9 5 9

X(X - X)’  =  ZXz - (ZX)‘/n  =  2 2 0

Z(X - X) (Y  - Y) =  ZXY - (XX) (EY)/n  =  1 7 9

iY(Y - Y)* =  ZY2 - (ZY)2/n  =  3 0 2

b  =  x(X - 2) ( Y  - ~T)/Z(X - %)2  =  179/220  =  .8136

a = y - 62 = 20 - (.8136)  (27) = 1.97

mmi~nmau  &I

? = -1.97 + 0.8136X

U) QWl standard error of estimate

S
XY2 - aZY - bZXY

Y/X =
n - 2

3102 + (1.97) (140) - (0.8136) (3959)zz
7 - 2

= d31.35=  5 .599  =  5 .6

3 6 8

t
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fl)  esW,Jasrgs4J”PaUesd,wulnad  Y  6&  X  = 27,a = .lO

9 0 %  iasLdoGuvos  fly/x wo

T 5: t .05.5 sy

d0  X = 27, %’ = - 1.97 + 0.8136 (27) = 19.997 = 20

t.05.s  = 2.015

s+ = su,x  477-F
n X(X  - X)2

2
= 5.6 ! + (27  - 27)

7 220
= (5.6)(.378)

= 2.1168

4 ,
c&.4  90% iasaioa7uvo.J  py,x  ;o

20 2 (2.015)(2.1168)

= 20k4.265

= 15.735 < fly/x < 24.265

01q 42 27 36 25 22 39 57 19 33 30

UIGVO;,

.¶l'WPa'n 2 7 5 9 10 4 4 8 6 5
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n = 10,  XX = 330, x = 33, ZX’  = 12,018

XY = 60, ‘iT  = 6, XY2  = 416

EXY  = 1782

E(X - x)’ =  XX2  - (ZX)‘/n  =  1 1 2 8

X(X - x) (Y - ?) =  XXY - (XX) (ZY)/n  =  - 1 9 8

X(Y  - q2 =  ZY2  - (TY)‘/n  =  5 6

b = Z(X - z) (Y - %/x(X  - x)’ = - 198/1128  =  -0 .175

a = y - b% = 6 - (-.175)(33)  = 11.775

nuni~unslJF11iucTu~~a'stMji90i~LLR=L1Ria~ElnHiU1IOJMP?niiO

Y = 11.775 - 0.175x

r&l  x = 30, ^y  = 11.775 - 0.175 (30)

=  6 .525

11.11 QWCdl  &Id  Y = a + bX lit%  Y = y + b(X - %) d0h&J?fh

Y = a+bX

= (Y - bz) +  bx  (ltnufi?  a )

= 7 - b(X - z)
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h,u,,, = Y 1 2 3 4 5 6 7 8 9

huau~  = x 2 1 3 3 4 5 6 5 7

U) Q~~“g,Pawelda~~9~66~~~~,  p Kh6 0  4-i  a  =  .05  h?

A ’
q 99911  95%  JawmGtue-a  pY,x & x = 4 . 5  taa:  x  = 10

9 o&s 95%  ‘tiasa$eoJ”pdues  ya I& x = IO

n = 9, XX = 36, 2 = 4, ZX* = 174, Z(X  - jT)”  = 30

ICY  = 45, y = 5, XY’ = 285, C(Y - i$”  = 60

ZXY = 220, X(X  - X) (Y - Y) = 40

b  =  x(X - x) ( Y  - Y)/Z(X - %)’ =  40/30  =  1 . 3 3 3 3

a = i;  - bX = 5 - (1.3333) (4) = -0.3333

aun1adatarlnbh  &I Y = -0.3333 + 1.3333 x
Y

U) Ho : /3 = 0, Ha : p #  0, a = .05

stid
am 1 1% It-test

‘hd%id~~Yl~~QlJ~Q  T  =  b/fib

Sb = su,dm
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SY/X =
21Yz - aZY - bZXY  = 285 - (- .3333)  (45) - (1.3333) (220)

n - 2 9 - 7

=  \/6.6667/7  =  \1.9524 =  .9lS9

sb  = .97S9/V?%i=  .178

LLB: T OL&llfttWltLil.3LL¶JlJ  t.025,7 = f 2.365

T = 7.49 > 2.365 %.$7~  Ho LLK+il  p #  0 ~UiiOOl~fll5?hlU  LL&~~~WVJIIU

iiflalu~~w’ua’rrll¶Jt~~t~u

Sd.4
a691 2 .  I+ F - t e s t

SST = Z(Y - ?)’ = 60

SSR = ? x(:(x - x) (Y - y)  = 53.3333

S S E  =  S S T  - SSR =  6 .6661

s o v df

Regression 1

Error 7

aau 8

s s ,MS  F

53.3333 53.3333 55.998

6.6667 .9524

60
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&a”-3KW$l 1 .  T  ==  1 .49  =  V? =  \is5.998

- -
2 .  \IMSE =  m =  .9759  =  Sy,x

el. 9 5 %  ThJLkhJJ  /&,x  tfio  x  =  4 .5  tmt x = 10 &I

P 5 t . 0 2 5 . 7  s;

Lib X = 4.5, ŷ  = -0.3333+  1.3333 (4.5) = 5.67

= .g759 fW*=  ,337

I I

<J&4 9 5 %  +dJtioaklloJ  py,x  too  x  =  4 . 5  &I

5 .67  -+ ( 2 .365 )  (.337)  =  5 .67  k ,797

= 4.873; 6.467

iiG0 9 5 %  lhJt8sah?JaJ@lJluaJl  4 . 5  ?I  ?~~~lu~P1YlULQ~U~Q5

487,300 6.S 646,700 UIYI

LLw&  x = 10; ŷ  = -0.3333 + 1.3333 (10) = 13.0

SC =: .9759/F = 1 . 1 1 7

;;jii.i 9 5 %  %QJ  ,uy,x do  x  =  1 0  &I

13.0 + (2.365) (1.117) = 13.0 k  2.64 = 10.36; 15.64

J )  1J&J  95%  i’lJt&lu’UllOJ  Y. tu;O X =  1 0

^y,  = -0.3333 + 1.3333 (10) = 13.0

s/‘  zz
Y. s/x J-i

XMilJ
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1 3 -t (2.365) (1.48) = 13 -t 3.5 = 9.5; 16.5

Y = ~3LUUWfi9lU 1 2 3 4 5 5 6 I 8 9

X = Qlljnl5'L'i%l%W 1 3 2 5 5 4 7 6 9 8

n = 10, ZX = 50, x = 5, x,x’  = 310, Z(X - 57)’  = 60

ZY = zo,?  = 5, XY’  = 310, X(Y - 5’  = 6 0

ZXY = 306, X(X - %) (Y - ?)  = 56

b = Z(X - ?)  (Y - ?)/Z(X  - 2)’  = 56/60  = .93333

a = ‘t; - b% = 5 - .93333  (5) = .33333

fl) o-rMl6buRl~~“-rna~~QfJ~~6l  AJ  “ ”f1t  u’eoja

surmfiikaoJu”ou~~~  6%

Y = a + bX =, .33333  + .93333  X
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fL Ia”  t - t e s t

T  =  b& ,  Sb  =  AZ

s/x =
ZY2 - aZY - bEXY 310 - (.33333)(50) - .93333(306)=

n - 2 8

SST = E(Y - q” = 60,

SSR = 3 x(X - %) (Y - h = 52.266661

SSE = 7.733333

error

-2-n”

3f

1

8

9

s s M S F-ratio

52.266661 52.266667 54.07

7.733333 0.966667

6 0 f 1.8, 01 = 11.26
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d6  x = 1, ŷ  = .33333  + 9.3333 (I = 9.00000

sG=sy,xjp&

L:O X  =  5 ,  = .9832 =  (.9332)  (.316)  =  .31

LdO  X = 1, = .9832 =  (.9832)  (.60553)  =  .60

t u  2.b = t.00.‘,8 = * 3.355
PZ I L ’

e)s’uu  9 9 %  m.x%aa.hll8~  ,Lry,x &I x  =  5 &I

46.33335 A  (3.355) (.31)  = 46.33335 2 1.04 = 45.29; 47.37

LLRZ  9 9 %  Ti?dLdO~UWOd  py/\  &I X  =  5  &I

9 2 (3.355) (.6) = 9 k 2.013 = 6.987; 11.013

a)  a9991  99% Jadaiau”Pdves  Y, d&l  x  =  10

.33333  + 9.3333 (10) = 93.6663

1;.  : SY,X/~ =  .9832/ 1 + ; +  (lo;  ‘I2

= (.9832)  (I .23)

= 1.21 .
,

&A4  ia.!a%l~~~o

93.6663 + (3.355) (1.21) = 93.6663 + 4.05955

= 89.60675; 97 .725X5

3 7 6
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x = 0iy-i-ial&“slor
I

2 1 3 2 1 3

Y = fi-u.h~J~fwi 70 40 100 80 30 100

n = 6, EX = 12, 5: = 2, xX2  = 28, x(X  - x)’ = 4

ZY = 420,?  = 70, ZY2  = 33800, Z(Y - p’ = 4400

ZXY = 970, X(X - X) (Y - ip = 130

b = Z(X - ?i) (Y - -  Qj/Z(X  - x)’ = 130/4  =  32 .50

a = 7 - b%  = 70 - 32.50 (2) = 5

tl)  osmmm1aamlstl  Y  plpd x

tWTll~ElGltleXJ%I Y = a + bX = 5 + 32.5 X

J 175= _-= di3.75 = 6.614
4

Sb  = dE =pjL  \110.9375  = 3.307

Ho : B = 0, Ha : p # 0

T = b/& = 32.5/3.307 = 9.8276

t.ooJ,4  = 4,604, T = 9.8276 > 4.604 9JdiLtTE  Ho WZ!JOaJa’El  Ha : b # 0 h&l
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J) QWl  99% ¶h91&hB)Q  j~(y,x lib X = 2

? = 5 + 32.5 (2) = 70

Sy^ ; 6.6l{w = (6.614) (.4082)  = 2.7

liaJA3.4 99% %I

70 k (4.604)(2.7)  = 70 k 12.43 = 57.57; 82.43

5l) PJHI 99% 91OJ Y, do x = 2

-IhBasJoPa  99% llo9 Y. &2

70 + (4.604)(7.1439)

= 70*32.89

= 37.11; 102.89

x = i1uau~~i191w 15 9 13 1 1 12

Y = 41uau~ua1io~ 10 16 14 15 15

n = 5, ZX = 60,57 = 12, XX2 = 740, X(X - x)' = 20

ZY = 7o,Y'= 14, zY* = 1002, Z(Y - YJ' = 22
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ZXY = 821, X(X - %)  (Y - 9 = - 1 9

b = -19120 = -0.95

a = 14 - (- .95) (12) = 25.4

1s:,,  = -___
l(rl  - 2)

(XY*  - aZY - bZXY)

z 1002 - (25.4) (70) + (0.95) (821))

zz 3 (3.95) = 1.31667

SY/X  = \11.31667  = 1.14746

sb = \/S:,,/Z(X  - x)' = d1.31667120  = .2566

Ho : p = 0, Ha : p # 0, a = .05

T = b& == -0.95/.2566 = -3.702

t,ozs,3 = t 3.182 -3.182 0 3.182

&I  X  =  l;! a=fi SC  = 1.14746
J

1 + (‘2 - ‘2)* = .513
5 20
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‘iit? x =  15,  Xu” SC = 1.14746
J

! + (‘5  - ‘2J2  = ,925
5 20

I I

6hb.4 95% -2iasaQo~uuos  py,x  to

& x = 12 = 14 =k  (3.182) (513) 14 ? 1.63

= 9.37; 15.63

& X = 15 = 11.15 k (3.182) (.925) = 11.15 e 2.94

= 8.21, 14.09

4na .4
10 nod am9pb

n = 10, zx = 550, ZY = 680, ZXY = 45,900

ZX2  = 38,500, EYz  = 56,000

fl)  84Wlmfll~wKlml  Y  on  x

Z(X - 2)’  = 8250 ,  Z(Y - ?)*  =  9760 ,  X(X - 2) (Y  - ?)  =  8500

b = 8500/8250  = 1.03

a = - - 1.03 (sso)680 = 11.35
10 10

y = 11.35 + 1.03 x

St,,  = --!-- ( ZY* - aZY - bZXY  ]
n - 2

= 56,000 - (11.35) (680) - (1.03) (45,900) ]

380

=  1005/8  =  125 .625
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I -
&/X = d125.625 = 11.208

Sb =4-iS,,,/Z(X  - X )  =  \1125.625/8250  =  0 .1234

Ho : p  = 0, Ha : B #  0, a = .02,  t.01.8  = 2 2.896

T  = b/E&  =  1.03/.1234  = 8.35

T = 8.35 > 2.896 %L@aa HO, UQ.%J%J  Ha : p #  0 LLRtRjdh flZXLUW’l@IBOlJ

na1utdi  r~~cdluauwaw~n~n~a~~~~~al~~~~~~~~~~~~~~~~

n) 899sl 08% ¶ha&ahlo~  &,X do x = 40, x = 55, x = 70

1& X = 40, 7 = 11.35 + 1.03 (40) = 52.55

l&J X  =  55, Pzl1.35 + 1.03 = 69.1(55)

l&l x = P = 11.35 +70, 1.03 = 83.45(70)

LLAt  SC=  sv,x
J r

! + (X - X,’
n X(X  - x)*

= 11.208
J

i + (X - 55y

10 8250

A
we x  = 4 0 SA  = 3.998’ Y

A
IUB x = 55, SC = 3.54

A
1918 X = 70, SC = 3.998

I
K&4 98% C~.3~BopJ”pbvo~  py,x tin

? -+ t.ol.8 SE , t.ol.8 3 2 2.896

l&l x = 40; = 52.55 + (2.896) (3.998)

= 52.55 -t 11.58 = 40.97, 64.13

do  x = 55; = 69.1 + (2.896) (3.54)

= 69.1 +- 10.25 = 88.85, 79.35

Gh x = 70; = 83.45 2 (2.896) (3.998)

= 83.45 k 11.58 = 73.87, 95.03
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= 11 .208
J

1 + 1 (X - 55Y

t&l X = 40, Fita  = 11.208

Lib  X = 55, Sy^ = 11.208a
J

1 +  ; +  (558;5;5)2  =  1 1 . 7 6

l&l x  =  70,  s; s
= ,,.~OSj~  = 11 .9

I I
&iU 9 8 %  -Li’NthhlDJ  Ya i?O

&I x = 40; = 52.55 + (2.896) (11.9)

= 52.55 ? 34.46

zz 18.09, 87.01

do x = 55 = 69.1 k (2.896) (11.76) = 69.1 k 34.06

= 35.04, 103.16

l&l x  =  7 0 = 83:45  *  (2.896) (11.9)

zz 83.45 -t 34.46 = 48.99, 117.91
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adb (1000 YlYl) 8 12 9 2 4 1 3 37 19 16

doiL%uirlu~lu 3 6 2 5 33 1 5 2 8 19 2 0 2 2

fil0lMlT

U) a-awl  sy,x

2G x = mEi LLRr Y = L~Dirapa~aler~l~~l0l~ls. 1wa1r1wi%  (n) &J

werin~~~nlnilaPt6~ioiesiab~eriiiHPamai~rf

n = 8, XX = 138, 2 = 17.25, xX2  = 3020, Z(X - i?)’ = 639.50

XY  = 198, i;  = 24.75, EY2 = 5264,Z(Y  - Y)* = 363.5

XXY = 3044, X(X - X) (Y - T,l  = -3715

b = -371.5/639.5  = -0.5809

a = 24.75 + (.5809)  (17.25) = 34.77

0) &&4  su”lsJarulsudl~~~qn7o

?’  = 34.77 - 0.5809 X

U)  s/x  = 1
\i(n-

dZY2 - aZY - bZXY

1- d5264  - (34.77) (198) + (.5809)  (3044)
6

= \1147.7996/6  = \124.6333  = 4.963
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R) lhdou'u 90% lJQJ  py/x tin x = 25 &I

^y  *  t.OJ.6  SC

9 = 34.17 - 0.5809(25)  = 20.2475

S”  =
Y 4.963

J

1 + (25 - 17.25)'
= 2.32

8 639.50

t.0S.6 = 1 . 9 4 3
I I

&ib4 =lhJL%c.i  py,x -%I

20.2475 f (1.943)(2.32)

20.2475 k 4.51

= 15.7375, 24.1575

Y 55 64 54 63 68 70 76 66 75 74

^y 55.5 59.5 60.5 63.5 67.5 65.5 73.5 70.5 72.5 76.5

Y - Y -0.5 4.5 -6.5 -0.5 0.5 4.5 2.5 -4.5 2.5 -2.5

z(y - @' = (-0.5~  + 4.5* + . . . + -2.5*) = 122.5 = SSE

TY = 665, n = lo,  zY* = 44763
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hm~l, I(1000 es&) 8 . 1 7.8 8.4 7.6 8.0 8 . 1

iwaun7auSbnnk7n~o~

(i,Doo  knmtm) 9 4 8 3 9 7 8 5 8 9 9 2

n = 6, XX = 48, 2 = 8, EXz = 384.38, X(X - 2)’ = 0.38

XY = 54O.y = 90, ZY* = 48744, E(Y - y)” = 144

EXY =  4 3 2 6 . 8 ,  X(X  - x)(Y  - i ’ )  = 6.8

b = 6.8/.38  = 17.894736
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SSR = p̂  L(X - x) (Y - Y) = 121.68

SST = Z(Y - i’)’ = 144

SSE = SST - SSE = 22.32

MSE = SSE/(n  - 2) = 22.32/4 = 5.5789

SK/X  = \/MSE  = 2.36

sb  =  jz =  3 . 8 3 1 6 3 6 7

1) Ho : p = 13

2 )  Ha:/3>13

3) a = .lO

4) PEdfjblb  Ho bik T > tz,,.,o  = 1.533

5 )  6ate%$&m¶J;io

-T = b PO  = 17.894736 - 13 = 1.277
sb 3.8316367
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T = b - 8' = & - 2.4 = -2.57
Sb .35
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qruw@  (0%) 29” 33” 35” 34” 36” 31”

66 14 72 76 78 72
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U) 19WilCfTBp1  Ho  : p = 0, a = .05

n ~9,  ZX = 45, .%  = 5, xX* = 285, x(X  - %)”  = 60

EY = 36, %  = 4, ZY2  = 174, E(Y  - Y)’ = 30

ZXY = 220, X(X - X) (Y - Y) = 40

SSR == i X.(X  - ii) (Y - u) j’/,E(X - i-t)’  = 26.6667

SST ==  Z(Y - Y)’ = 30

SSE ==  SST - SSR = 3.3333

rz ==  SSR/SST = .88889

n) r =  @ =  \/.88889  =  .9428

U) Ho : p = 0, Ha: p # 0, a = .05

t.ozs.7  = r’  2.365

-,- = J-= -
m

J r’(n  2)
1 - rz

’ 6.22223

= J .88889  (7)
1 - .88889 = I - - - -.I1111

= dij6  = 7.48

- 2.365 0 2.365
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~%J%UhU  (61) = X 1 2 3 4 5 5 6 7 8 9

M&l  =(~ULUR) Y 1 3 2 5 5 4 7 6 9 8

U) Wltl6ll  Ho : p = 0, a = .025

n = 10, XX  = 50, %  = 5, xX2  = 310, E(X - x)2 = 60

ZY = 50, y = 5, XY2  = 310, Z(Y - y)’ = 60

ZXY = 306, X(X - %)  (Y - Y) = 56

SSR = ( x(X  - j7) (Y - Y) j2/Z(X  - 2)’ = (56)2/60  = 52.266667

SST = E(Y  - i;)’ = 60

K2 = SSR/SST = 52.266667/60  = .871111

N r = d7 = vriimii  = .93333

U) Ho : p = ‘0, Ha : p  >  0 ,  a  =  .05,  t.025.8  = 2 .306

- 2.305 2.306
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