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8.1 (94 I-p%Y)

6. MFFARAJURARKRT &S 1IEE T E U eI 2BAEM R » 4 VB L9 T F (Faae:

),V BB e FAefFiey R(Fa: A %) - WA AL K A
# W -

X 21 24 23 21 22 18 20 26
Y 35 27 31 38 36 40 37 28

Run SPSS software 43 2| st F &%

EXLE NFCY S L S t| A3t
%
A 5%, B = fuH R | Beta 4
{ii izl
1| (%) 72776 6.896 10.553 .000
i -1.772 313 -918 -5.654 001
a Ry
I 47 F(ANOVA)
B | $H488 | 4 dAEdf 34 7 #MS F LR
=iy 134.717 1 134717  31.970) 001
o 25.283 6 4214
o 160.000 7
a MABe: (v, X
b 4kWs: vy

(a) W% 8 b, ~ b A0l RMIEE K, (2%)

(b) HHARHE B, &) 8 &+ (2%)

(c) #iir : (2%)

() R0 65T : (2%)

(&) 4a=005 & B =04T AL, 3 AMELAIT 6 - (2%)

(]

(a)
y=T72.776 -1.772x

(b)
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p 3 xFBf- [l Qasey i B = -1TT2 1

1= 57)11,000 EEI £
©)

Rz _SSR _134717 .o/,

SST 160

(d)

E(o})=MSE =25.283
)

p=0001<ar=005 = i

8.2 (94 I-fulfia )

— E|

3

s

l_»}{;\\igrl%}‘ = ﬂio

VO AT R p 1772 2R

6. — 47 B 2 3] R AR VLI 4% By B T 4T PY Ao 52 0 R () B) AT AR A B2 M 4R - U B R R AN
ZEHZR BEEERET

ﬁl"%‘;#h 699 | 504|808 |1015| 999 [1106] 323 { 713 | 979 | 542
*"g;;?r‘j 4217|4859 6 | 7 |11 | 4 | 56 |29

& ok oM AT

@ (59 KR FHK-
(b) (104 ) RAANOVAXK -
© C 54r) RMIRFAAHABS008F » T pasied R 6995 {ZHER] -

D x,=7688, £=768.8, > y, =432, ¥=4.32
Y %y, =37657.0, 3 x?=6511846.0, 3 y? =220.36

(]

X y X2 Xy y?
699 42 488601  2935.8 17.64
504 17 254016 856.8 2.89
808 48 652864  3878.4 23.04
1015 5.9 1030225  5988.5 34.81
999 6 998001 5994 36
1106 7 1223236 7742 49
323 11 104329 355.3 1.21
713 4 508369 2852 16
979 5.6 958441 54824 31.36
542 2.9 293764 15718 8.41
7688 43.2 6511846 37657 220.36

(a)
Na+3Xp =3y
X+ X B = Ixy

n=10, [g[=n=x? -ExEx=10x6,511,846 —(7,688)" = 6,013,116
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. TyIX? —IXIX
P y

nZx? — IXIX
_Zysx’ —SxSxy _ 43.2x6,511,846-7,688x37,657 _ g
B 6,013,116 '
,B _ nZX)Zl —2XZy _ nXXy — XXy _ 10x 37,657 — 7,688 x 43.2 —0.0074
NIX® — IXEX |Z| 6,013,116

G=y-px="Y_ = __13629
n n

EERREL Dy =—-1.3629+0.0074x

b
(b) ) .
252 = Z(a + ﬂx) =NG’ +26B5x + 2% = 219.48
_yy2 (Zy)z_ _vy?_v02 —
SST =3y? — =33.74, SSE=3y’-3j°=0.88
n
SSR = SST — SSE =32.86
ARl R T A Fielig 154 F
L =755 32.86 1 32.86 298.638
Ik 0.88 8 0.11
SR 33.74 9
(c)
Ry s
X, =900

Y, =G+ fx, =—1.3629 +0.0074 x 500 = 2.333

1 n(x —X)
2 =V(y )=l =+—22 "L IMSE =0.156>
> (yg) {nJranz—ZxeJ

Yoo pydf =n-2=8ft 3 » 1-a=95% - t =2.3060
S
Yg

Cl,, ={y, —vi| <t'xs,, | = {1.974<y, <2692

8.3 (94-[I-7 7 )

5.n=5&(x, y) ke T

i 1 2 3 4 5
Xi 1 2 3 4 5
yi 1 2 B 3 4

(a) (8 ) M id sk /R ik B4 H4R E(Y)=PBo+Pix °
b)) (7)) a=00548E P AFLHO0 -

(]

&
%
w

!

©2006 [ AR ()



X y X2 Xy y?
1 1 1 1 1
2 2 4 4
3 2 9 6 4
4 3 16 12 9
5 4 25 20 16
15 12 55 43 34
(a)
na+3Ixp =Xy
IX G+ X2 B = Xy
n=5  [£|=n=x® -5xEx =5x55-(15)° =50
5o TyIx? —IXExy  ZyEx® —IxIxy 12x55-15x43 03
nEx? — IXZX 2| 50 '
f- NIXy —XXZy nXXy-—-XxXZy 5x43-15x12 _07
nEx? — EXIX 2| 50 '
PEEEL D y=0.3+0.7x
(b)
52 = MSE x - = 0.100?
’ =
(WH,:f=0
@messte L7 wmdf =n-2=3p0t e
s

;
@)=t « df =3[Vt S5+ @ =0.05 » iR ={]t| > 3.1824]

o irtere s B=B 0T s i ¢
@t ety £2L-20 7R - B,
o

O)kFt o i p#0 -

8.4 (9415 -Bi%Y)

5) Suppose that the height x (inches) and weight y (pounds) of a women hasketball
player has a relation with equation of the form y = b, +5x.

(&) What are the least squares estimates by and b, of by and b, respectively, if

we have n players’ data; (x,, ¥ ). (x,,», booalx,,0.). (6%%6)
(b) The following data were the height and weight of the starting line-ups of a team:

height x| 68 64 62 65 66
weight y| 132 108 102 115 128

(8%)

Compute the estimated regression equation.

(c) IFa player’s height is 63 inches, what would you estimated her weight to be 7 (4%)

©2006 [ RS AR (B 9y 8-4 ¢



(7]

(a)
y=a+ X
yi=a+ Bxi t&
~ 2 ~ ~ ~
E=Xg’= Z(o? + BX — yi) =na’ + 2afEx+ [°IXE — 20Xy — 2 fEXY + Zy°
0 - - 2
2 E-2nGg+25x3-25y =0 G = ZYEX Z2XEXY
oa - nEX? — XIX
0 - P ~  NIXy —IXT
—E =23%xaq+ 23X’ —25xy =0 ﬂ:w
op nEx® — XXTX
(b)
X y X? Xy y?
68 132 4624 8976 17424
64 108 4096 6912 11664
62 102 3844 6324 10404
65 115 4225 7475 13225
66 128 4356 8448 16384
325 585 21145 38135 69101
n=5  [/=nEx’ —Ex£x =5x 21,145 (325)" =100
2 — —
P YYEXT — ZXTXY _ 585x 21,145 -325x% 38,135 2405
|z 100
,B _ nZxy — XXy _ 5x38,135-325x 585 _55
2| 100
SRSy = —240.5+5.5x
(©)
(TR Y (T
X, =63

y, =@+ Bx, =—240.5+5.5x63=106

8.5 (94-;%[*-‘3?7)

21. The equation of regression line for the paired data below is § = 3x . Find SSE.
X | 2 | 4 | 5 I 6
y o oolleos Qo sl o g

(A) 14.25 (B) 10.00 (C) 88.75 (D) 78.75 (E) 16.78

(#E]

&
%
(6]

!
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X y X2 y2
2 7 4 49

4 11 16 121
5 13 25 169
6 20 36 400
17 51 81 739

Sx2 =81, 3y?=739, a=0, B=3
>y° =Z(0? +/§’x)2 =NG% + 265X + B2ExX? =9x81=T729

SSE =3y? - %§? =739-729=10

8.6 (94-FFE[A-f1 L&)

7. A simple regression produces the regression equation ¥ =5X +7.
[a] If we add 2 to all the X values in the data (and keep the Y values the same as
the original), what will be the new regression equation be? . (3 points)
[b] If we add 2 to all the Y values in the data (and keep the X values the same as
the original), what will be the new regression equation be? . (3 points)
[¢] If we multiply all the X values in the data by 2 (and keep the Y values the
same as the original), what will be the new regression equation be?
(2 points)
[d] If we multiply all the Y values in the data by 2 (and keep the X values the

same as the original), what will be the new regression equation be?

(2 points)
[##]
(a)
y=7+5x, X=x+2, Y=y = Y=7+5x(X-2) = Y=-3+5X
(b)
y=7+5X, X=X, Y=y+2 = Y-2=7+5X = Y =9+5X
(c)
y=7+5X, X=2x, Y=y = Y=7+5x§ = Y=7+25X
(d)

y=7+5xX, X=X, Y=2y = %=7+5x = Y =14+10X
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In a stud)r to glctr:.nmnc how tha skill in dmng a cnmp]ex assembly job is influenced by the
amnunt of tmmmg, 15 nr:.w recruits were gwen varying amounts of training ranging between

3'and 12 huun: Af‘ter tl:ua training, their times to perform the job were recorded. After
denntmgx durntmn nf trammg {in hours) and y= time to do the job (in minutes), the
fnllnwmg sununnr:.r statlsm:s were calcu]atr:d

x :-'2 y--v.::fu Z(x x} =33.6 Z(x Wy~ ¥)y=-572 E[y ¥)? = 1602

""‘. au; !-f\

{1} Determine tha aquatmn of thc best fitting straight line. (6 73
[2] Du ths data substantlate the clzum that the an time decreases with more hours of

Ht u'ammg?Uss a-s(}ﬂi (741

3} Estlmatr:. [|1l= m:a.n _]Oh umc for 91 ;murs of tnumng and cunstmct a 95Y% confidence

b o mta.'-.i'val (? 5}) i .
oy
(4) Fmd thc pr:dlcted ¥ for x = 35 hours and comment on the result. (5 43)

(7]

n=15
IX=nX=15x7.2=108, Sy=ny=15x45.6=684
X =3(x-X) +nx?=8112, ¥y’=3(y-y) +ny’=31350.6
Ixy =(x-X)(y—-Y)+nxy =4,867.6
@

n=15 [Z[=nZx’ - Ixx =504

2 — ~
. TyZx |Z|Zx2xy 5786 e any|2|2ny 170

SR Ty =57.86—-1.70x

(2)
$2 = MSE x ;- = 0.379°
2|
1) Ho :IB =0
() EARF £ 'BS p fdf =n—-2=13p9t J3]i
b
@)=t » df =13t 53k ~ @ =0.05 - Jfié{l I R = {|t| > 2.1604
4)f R =l B-B_-110__ . e
(Dt h Ak F £ s, 0319 4.489eR - ek @%H
(B)akFr - ) =0 o
SIZASURE s Ll o e Sl P ot o i o
3)

CRepidy i)
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xg=9

Y, =G+ fx, =57.86-1.70x9 = 43.54

2

SS;, =V(YQ)=(E+—n(Xd —%)

. MSE =0.888"
N nXX" —XxEX

Yo7 Yo yqdf —n-2=13[9 t 53 > 1-=95% -+ t =2.1604
S
Yg

Cl,, ={|y, - vi|<t'xs,, | ={40.618 <y, <44.454}

4
X, =35

Y, =G+ fx, =57.86-1.70x35=-1.726
SFERLT AIPORER RIS BT (ORI TR -

8.8 (94-7% A -[iF7)

9. The following data were obtained by measuring cement bonding
strength y, in response to setting times x, for 10 different locations.

Location#  x y |Location# «x y
1 5 21 6 30 49
2 10 28 7 35 60
3 15 34 8 40 52
o 20 39 9 45 58
5 25 47 10 50 66

n=10, Y (x-%)(y-7)=1925
Y x=275 ¥ (x-%) =2062.5

” . -2 _ '
N Dy=454, > (y-¥) =1924.4

Plot a rough scatter diagram and fit a regression line. (3%)

What amount of variation of y is accounted for by variation in x.
(3%) \, _

c. Now suppose that there is an extra observation from the 11"
location withx,, =27.5, and y,, = 45.4. Without recalculating the

slope parameter estiniateﬁ , show that ﬁ is unchanged when this

observation is added to the sample. Does the standard error of /2

change? Does this extra observation contribute any new information
about the relationship between x and y. (5%)

o

(]

()
n=15 XX =275 Yy =454

©2006 [t AR (B D 578-8 [



(b)

(©)

2 2

X2 =3 (x—X) + (2:) =9,625, xy’=%(y-y)+ (zr;:) = 22,536.1
oy =2(x-X)(y-Y)+ anZy =14,410

[£]=nEx? - £xEx = 20,625

& ZWZL 796.67 B:%:ums

JHIESEEL Dy =1,796.67 +127.83x
X T i iy i@y f =127 83 F1 1 -

(e y i)

X, =275

y; =a+ ,@xg =1,796.67+127.83x27.5=45.4

(27.5,45.4) 7 s - o =2t l”ﬁ”‘?f@TﬁEIEﬁi@%ﬁﬁ?E‘?o
PO (S B e

FlF - SESR A TG R? 4 e -

8.9 (94- -1 )

7. (25 points) Use the classical Ordinary Least Squares (OLS) to estimate the
following Linear Regression Model: Y; = A + BX; + E;

where Y is the annual Food Expenditure(in $1000), X is the annual Income(in $1000), |
E is the random error term. |

Data
1 > [ & I 6 7 B8 o 10
Food ;
0% ls2 Isa 81 |78 58 s |52 |48 |79 64
Expenditure
fincome 28 o6 |59 Jaa o fao s o |2 a7
[##]

X y X2 Xy y?
28 52 784 145.6 27.04
26 51 676 132.6 26.01
59 8.1 3481 477.9 65.61
44 7.8 1936 343.2 60.84
30 5.8 900 174 33.64
40 5.1 1600 204 26.01
28 52 784 145.6 27.04
20 4.8 400 96 23.04
42 7.9 1764 331.8 62.41
47 6.4 2209 300.8 40.96

364 61.4 14534 2351.5 392.6

©2006 i AR (4D
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n=10,  [Z|=nZx’ -IxEx=12,844

2 — ~
ZyEX® —IXZXY _ 2837 -

G =
b b

L 0y = 2.837 +0.0091x

“ 2 ~ A ~
252 = Z(a + ﬂx) =NG’ + 265X + P3P = 387.57

2
SST =3y? —@

SSR =SST - SSE =10.57

=15.60,  SSE =Xy’ —=§*=5.03

BERE T AL [k s F
g 10.57 1 10.57 16.819
ke 5.03 8 0.63

A 15.60 9

8.10 (947 A=)

nEXy — IXZy 0.001

4 FOFRWRERFER RESERNER  HEHEREUTEY

g2 B X 11 6 8 7 4 5 3 5
HEE (1) 9 8 7 9 11 10 15 11
Mk
(1) s/hFEAMGFREERL, = ;
(2) EAIEBRIAY = ;
(3) EWERITEES O ELMESHIYEOS%EEER =__ .
(7]
X y X2 Xy y?
11 9 121 99 81
6 8 36 48 64
8 7 64 56 49
7 9 49 63 81
4 11 16 44 121
5 10 25 50 100
3 15 9 45 225
5 11 25 55 121
49 80 345 460 842
1)
n=8,  [Z|=n=x’-IxZx =359
©2006 [ S SRR (S D 578-10 FI




2 ~ —
&zwzm.ogs ﬁzwz_o_eeg
= =]
HESEEL Ty =14.095 - 0.669x
(2)
r: 2(x=X)(y-Y) _ Xy —IXZy/n
\/z(x_7)2 \/z(y_y)z \/sz—Zxe/n\/Zyz —3yZy/n
_ 460-49x80/8 — _06910
\/345-49x 49/8,/842 -80x80/8
3)

R EPRY: . A ~
252 = Z(a + ﬂx) = NG’ + 245X + B2ExE =820.06

SSE =y? — 3§ =842 —820.06 = 21.94
SSE  21.94

MSE=——=—"_=3.66
n-2 6

Ry T
X, =9
y; =0At+ﬁAXg =14.095-0.669%x9=8.078

1 n(x —X) )
2 =V(y )=|=+—2 "2 |MSE =1.063
Yo (yg) [n nIx® — IXTX

Yoo pmdf =n-2=6fut 3 - 1-ar=95% - t =2.4480
S
Yg

Cl,, ={|y, - vg| <t'xs,, | = {5476 < y, <10680}

8.11 (94-7 %)

6. TREFHEE 8 FROUHHREER KA F SRS EREHESE
k= F WHEHROFNEER = -

FH] 1 2 3 4 5 6 7 8

|HEZY 24.72 | 24.84 | 24.86 | 25.08 | 2542 | 25.20 | 25.26 | 25.22
(ML E)

(]
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X y X2 Xy y?

1 24.72 1 24.72 611.0784

2 24.84 4 49.68 617.0256

3 24.86 9 74.58 618.0196

4 25.08 16 100.32 629.0064

5 25.42 25 127.1 646.1764

6 25.2 36 151.2 635.04

7 25.26 49 176.82 638.0676

8 25.22 64 201.76 636.0484

36 200.6 204 906.18  5030.4624

(1)
n=8, |Z| =nIx? —IxZx = 336
2 J— ~ —
5o TyZx® — XEXy _ 2702 ji= nEXy —xTy _ 0.083
p 2]
HelEEEEL Ty =24.702 +0.083x
2)

Yy =a+ ﬁxg =24.702+0.083x9=25.448

i?pl’[ﬁ‘i%ﬁ N yg‘ﬁ@@@ﬁ'ﬁ“‘ﬁﬁ%ﬁ (Refiiee ] ) :
-?J Y =y-25 > E 1y By Y B A o
TR AR
Y =G+ Bx
PR RS,
y—25=a+px = y=(a+25)+px

X y X2 Xy y?

1 -0.28 1 -0.28 0.0784
2 -0.16 4 -0.32 0.0256
3 -0.14 9 -0.42 0.0196
4 0.08 16 0.32 0.0064
5 0.42 25 2.1 0.1764
6 0.2 36 1.2 0.04
7 0.26 49 1.82 0.0676
8 0.22 64 1.76 0.0484
36 0.6 204 6.18 0.4624

n=8,  [I|=n=x’-IxZx=0.3333

B Y P L L

2 2]
L Ty =—0.298+0.083x
o TPIERRREEET ¢y =(—0.298 + 25) + 0.083x = 24.702 + 0.083x

a=

©2006 [ S (YD
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CRefity )
X, =9

Yy =G+ f3x, = 24.702-0.083x 9 = 25.448

8.12 (93-FF[*- i)

Bx, RAEHRBELMy,  i=123,-8 L FHT:

7 8 1 {2 ]3] 4

AEMSKB LM, | 32 | 46 | 36 | 53 | 62 | 32

|k e ey, |29 47 [ 32 [ 50 | 57 | 33

5 6 7 8
36 | 45
34 | 43

WA
() a  JREAERSE M i A4 W5 4T -

& Hy: B, =02 ANOVA 4 o (10%)

& RE (10%)

. AR R 2 Mk -

b REUMBELMIMENEE LR @ -
c. K@i ANOVA &

() HEC)HEM AR TUES XA M- ERABVTFLE (7

b AR BB F T oA R S AT IR B A A M 1R - (5%)
@ Cx0p)i=1238 » FTKESHRMMEETFEMRY » Tip T 8k

DR 38

= BRE R AN G) B MRS RS R ML 8 R B iR S AT B A

[#%]
X y X2 y? Xy
32 2.9 10.24 8.41 9.28
46 4.7 21.16 22.09 21.62
36 3.2 12.96 10.24 1152
5.3 5 28.09 25 26.5
6.2 5.7 38.44 32.49 35.34
3.2 33 10.24 10.89 10.56
36 3.4 12.96 1156 12.24
45 43 20.25 18.49 19.35
342 25 15434 13917 14641
1)
XY —2X2y/n
r— y—2xzy) — 0.9806
\/sz —IXZX/N \/Zyz —ZyZy/n
E“’FE'%%I’%EW@% X~y gk = TE'%% (|r[=1)> FKJ?{E"?J,%‘?E]‘%%%['%F °
(2)

n=_8, |%| = nEx? — £xx = 65.08

©2006 [fi7H RS —aeds (D
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2 ~ —
G = DX 22Xy |;|ZXZXV 0136 A= —”ZXV|Z|ZXZV ~0919

eSS Ty =0.136+0.919x

A~

2 ~ ~
+ ,Bx) =NG% + 265Ex + 2Ex2 =138.90

&)

A~

2§ =Z(a
SST =3y? — =714, SSE=3y*-3§° =027

SSR = SST — SSE =6.86

BERE T WA pg e F
AR 6.86 1 6.86  149.870
kiR 0.27 6 0.05
A 7.14 7
B
WDH,:a=4=0

Q) Ak F £ F=M— mdf =(L,n-2)=(16) [y F i

(3)74E > df =(16)f9 F53fkl ~ a=0.05 - ffiilsh s R = {F > 5.9874)

(A BTG F =%—149 87€R > HRTE B H,

(SIS T8 T 2 $3% o (LR 140 <)

3)
Z(x=X)(y-)

\/Zxx \/Zy y

Il 22l PR (X, y) 7 %’T@Eﬂ
E(x=%)(y-¥) * Z(x-%)" + Z(y-y)’
S IS

PO (X, V) Tl - ey i .

SST=x(y-y), SSE=3(y-§)
Ll B2 S S pegpvEiEin (X, Y) 0 T ﬁﬁ@ SST ~ SSE - SSR 7 »
[ERUBE A Brf@ss n =9 » FR; ANOVA %1 :

BEE T hA pivk e F
e el 6.86 1 6.86 174.848
s g 0.27 7 0.04

A 7.14 8

©2006 [f i SRR (YD 578-14 1



8.13 (93-:Z['I-7yh)

w. (25 %) B4 mey kR & (MILK, Aoé )% &(HEIGHT, 2AR)&M&A

HEIGHT=Bi+8(MILK) - X4 190 {85} %tk & - SAS $AA7T47 H 693005 85 £ o T
Dependent Variable: Consumption

Analysis of Variance (2 4})

Source DF Sum of Squares ~ Mean Square F Value Prob>F
Model 1 0.2376 0.2376 0436  0.5100
Error 189 103.0196 (a)

C Total 190 103.2572

Root MSE 0.7300 R-square (b) .

Dep Mean 0.3513

Parameter Estimates (2 43)

Parameter Standard T for Hy:
Variable DF Estimate Error Parameter=0 Prob> |T]|
INTERCEPT 1 0.3440 0.0528 () 0.0001
MILK 1 0.0054 d 1.96 0.0514

Covariance of Estimates (6 53)

COVB INTERCEPT X
INTERCEPT (e -
X -0.6510 (2

REALEH > HEETH R

(1) FRE (2) 8] (g) Tt Ndg-

QG LRATEBRAANAT £ XBREKETATHTUH B1=0 v =0 4 & B8
B EERRELHAE IS EHEER ves" » HFRAKA -

G0 EFERY » £ 10XBRAEKET >  $#4HHBRRELFTHES S5 HERMEE/E
WE - BEHRHERBER - HAIBRAOBRTEE - TEEIERERELR  BRALMRENE

BBEMT? HAA
(7]
1)
visg - SSE 1030196 o0 o
n-2 189
reSSR_ 02376\ on iy
SST  103.2572
S; S
1= 0340 _pois (o)
s, 0.0528

5, =B xt=0.0054x1.96=00106 < (d)

©2006 [ RS AR (B Jy8-15 fi



s? =0.0528% =0.002788 < (&)
2, =55, =—6510 «<(f)
s? =(d)? =0.0106? =0.000112 < (g)

S

)
R BT AT A1

p=P(F>F")=05100>a=0.05

PRI TP fE e R

j j
(3)
(M H,:B=0
() LR ET £ ﬂs_ﬂ Ehdf =n—2=189f19 t ;3 (“MBE i 2
5
@)=t~ df =189 U t 53k ~ @ =0.10 - f{iRil I R = {]t| >1.645}

(@B b —ﬂs £ _196er - i [,
B
(B)kst b i) f 20 -
Elﬂﬂ> 0> :%Ef:f Lfi[&ﬁ”%ﬁv );:‘T'J’F‘ + I#F' I_Jl/é-%a‘s

8.14 (93441 -F )

75~ (Q0%)IERFFE LI AR 6 2 EEAT B 0 FRE R ROk - e B R EEEC MR HR
FHOT ¢
SRFE@T) 6 2 5 4 6 7
ﬂﬂﬁ':ﬂl’l&l234ﬁ
SHEFT I B SR 3 RS Liﬁﬁiﬁﬁﬁﬁiﬁ‘f uiﬁmﬁﬁﬁﬁﬁm-
()sRARAERT SR -

(DRPEFBR - WAL -
Oy REREAEFeIN—ET - AT Re s 20 7

WB=ZEFIES 5.6 67T  EIHMERBS D 7 1K 0BIEBEM -

[#=]

X y X2 y2 Xy
6 8 36 64 48
2 1 4 1 2

5 2 25 4 10
4 3 16 9 12
6 4 36 16 24
7 6 49 36 42
30 24 166 130 138

1)

n==6, |Z] = nEx® - £xEx =96
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2 — ~ —
oo ZyEx” —LXEXY _ 4 ooc = nIxy — Xy

= [

RS T y =—1.625+1.125x

=1.125

(2)
~ ~ ~ 2 ~ A~ ~
35 = z(a + ,Bx) =NG% + 265Ex + F2Ex2 =116.25
2 2
s L (=
SST =3y’ - (2y) _ 34,  SSR=xy? ) _pn08
n n
r _SSR_2025_ o
SST 34
3)
XHT- oy (4T B =1.125 17 -
ﬁ(sr’:’[’?f% Serp- ]‘@Jﬁ , l’%iﬁ‘?f ﬁf@ﬂp 1125 7 o
4
SSE =3y? — 3§ =138 -116.25=13.75
Vg - SSE _1375_
n-2 4
CTEE Y (T
X, =5.6

Yy, =@+ Bx, =—1.625+1.125x5.6 = 4.675
1 n(x, -X)

S, =V(yé)=£1+—

—-¢ —_ IMSE =2.002?
n nXx® —ZxXZX

Yo =Yo y5df —n-2=4[t 53[0 > 1-a=95% - t" =2.7764
S
Yd

Cl,, ={|ys - V| <t'xs,, | ={-0.938 <y, <10.288}
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8.15 ( 93-[% A -IFY)

5. Based on the following 10 pairs of data,
x| 634 32 -40-1-5-2
y[1078 16 25 3 2 1

and assuming the following linear regression model,

Y=a+8X+U,

where U has zero mean and variance equal to o

answer the following questions.

(a) Compute the least-squares point estimates of o and 3, and the coefficient of

determination. (6%)

(b) Calculate variance estimates for @ and 3, and the covariance estimate between &
and 3. (6%)

(c) With 10% significance level, test the hypothesis: Hy : 6% = 1 using the following
critical values: (5%)
Zgo =128, Zg5 = 1.65; togo, s = 1.40, 2905, s = 1.86; 5009 = 1.38, tg05 0 = 1.83;
tos0, 10 = 1.37, togs, 10 = 1.81; X3 g = 13.36, x3gs, 5 = 15.51; X3g o = 14.68,
Xﬁ.gs, g = 16.92; X%.B. 10 = 15.99, Xg,gs, 10 = 18.31.

(2]
X y X2 y? Xy
6 10 36 100 60
3 7 9 49 21
4 8 16 64 32
-3 1 9 1 -3
2 6 4 36 12
-4 2 16 4 -8
0 5 0 25 0
-1 3 1 9 3
-5 2 25 4 10
-2 1 4 1 2
0 45 120 293 99
(@)

n=10, |g[=n2x’-ExEx =1200

2 “ _
G DAY e 5 MDY DAY e0p

2] 2]
JHIESEL Dy =4.5+0.825x

A~

~2 ~ 2 ~2 ~ N25,2
3y =2(a+,8x) =NG% +2655x + fPIx’ = 284.18

2
=) -905  SSR=3§° —@ ~81.68
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n?_ SSR _8168
90.5

G [02
(3

ﬂ O'&ﬁ

n

SST
(b)

2=
e ==

£l

2
,  3X

o5 =

2
%5

2

a = ar 9
=

——=0.9025
n X - , 1 Tx2
o =
X IX =] | —=x
=nZx* - IXIX
n —ZX
T TR

SSE =3y? - %)% = 293 284.18 = 8.82

E(0?)=MSE ===

(o)~
) el
(

(©)

SSE 8.82
n-2

=——=1.10
8

( ?)=0.1102

E(o: ﬂ) _;'X

(HH, 0% =1

@bzt

) 0.0092

(n-2)s* SSE

= Frdf =n—2=8pY »* il

02

@)=t df =81 4° S~ @=0.1 » B R ={4* <2733 4* >15.51}

(4YBch Bk Bl

G i o” =1

8.16 (93-/>-fIF )

SSE

o

=8.82¢R » X Rk M

5. (10%)
X| 213 196 184 202! 221| 247
Y 76 65 62 68 71 75

If you were to develop a regression line to predict Y by X, what value would the
coefficient of determination have?

(#E]
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X y X2 y? Xy

213 76 45369 5776 16188
196 65 38416 4225 12740
184 62 33856 3844 11408
202 68 40804 4624 13736
221 71 48841 5041 15691
247 75 61009 5625 18525
1263 417 268295 29135 88288

n==6, 5| = nEx? - £xx =14,601

2 ~ —
zwz 25.43 ﬁ:%:O.ZOg

SR Ty = 25.43+0.209x

~ 2 ~ ~ ~ -~
252 = z(a +/3x) =NG’ + 285X + BPEXE = 29,088.2

2 2
SST =3y? —@ =153.5, SSR =xy° —@ =106.67

no _ SSR_106.67 _ oo

~ SST 1535
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