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Chapter 15 Multiple Regression Analysis
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LEESFTEREBE THLERGEAHBE AR E -

2EEMF BN EBEMRE  IREHETER

3LREFTE - BEAIREBR AT - BRERENEKETEERITER -
BEER)
LEBIEABEEEAARIERED BEBOTNEEY -
QLEZERBET  REEERITNRER  BESMtERMIEENER -

K

EMOITNEHRE—(EEEH(BEIR)MS —BEREHIKEIR)IE - MENBGEBIIRIEAIRE G (R
W% - BERERE - RRREERMIEER 5 (simple linear regression analysis) * £ QERIZFF P A B EBE
miE(EmE)NESHE—EREHT  BESBEEEIN  ZSELERSTHZITTEE 2 (multiple
regression analysis) ° ZERI —E[EFREEEINE - THRAJLUAB—EBEEEFRES —EREZHE
B EEEEREART KEFEERSEBEE - AT HEAERITEA S —ERENEE - &
METHBEEREEINTNEE -

LEIITABSERRFZANTRR  BREANERREE—RERTEA 1% TEAZIXRMET
B o] DU E 2 B RVIBIR -
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15.1 B0 5RETC
EEBRHTDESHAMEE)E - @%%@ﬁ—@y«ﬂﬁwzm@@mxu—%ﬁmﬁ%kﬁ
p RELZRNE) SR —EREHNEE  IBREERNN SEERDINNSTERDN -

EEMHEER
ROLBEHWX ~ X2~ X~ . XOMIREH ¥ Z BGOSR -

Vi =PBo+ Brxxi + Paxxa + Baxxzi+ ...+ Poxe - HPi=1,....n

B|EREER
ROMBEHX X X5 .. X)) REH Y HREE  EBEGHNAEXBLAELEHRER - ZE5R
& = (multiple regression model)j?, P& 78 10 B AR 4 152 T (first-order multiple linear regression model) °

= Bo + Brxxr + Boxxai + Baxxzi + ...+ Pxw T e HPi=1,...,n

Hoy, = REH Y% i EERENERSRE
= FrEBE X EEE
Bo= fEEERIEILAVZ El(parameter) - &L EE(intercept) ° E{E O] BE L [E-co~+o0 -

$28 Hs53H




5/6/2025 10:50 AM BREBIRAYMERE - [BRBANZMEN  HETFED
Biy..., Pr = BRERANWSE - RILE L % Bl (partial regression coefficient) 3% 1 55 % £ (regression

coefficient) ° B OJ S5 [&E-co~+00 ©

e= 5 i [EERERBEEZ - BIRKE A2 (random error) - B & epsilon * tEFRZ=IE (error term) B TE
XA YRUBGR EEAEENRER ¥y S8 - KEMH - B8t -

n= BRAIEEHE
k= BE2HHEEE) - k>0 EEH

4l E%Tﬂi‘ﬁ

BRENPBRERREIR & FFIERAZESR 0 - B - IREH y, B F9EY, SN HIEE E()ElE
IR Bo+ Prxxn + Poxxai + Paxxzi + ...+ Pocxw © RELB (X ~ Xo ~ X3~ ...~ X)EIREE] )y 0V I9Ey, SHIE

B Em)ZBBGRNAREAERELERELERN 20l Eﬁﬁﬁ%az_t(multlple regression equation)3% — A% BB R 75
#2 3 (general multiple regression equation) °
Vi =E®Wi) = Bo+ Prxxi+ Boxxai + Paxxzi+ ...+ Pixxw - HFi=1,....n
Hohy, = KRB85S [ EERR 2 E8RENF9E
E(y) = WEBEE i EERR ZERENREE
= KEH Y5 BEAENEREAEES)
= B rEEEH X F i BEREES)
Bo= #EIEEFIEILAVZ El(parameter) - & EE (intercept) ° E{E O] BEEE [E]-co~+00 -
Bi,..., Ppr = BEEEXNWLSE - 1R T EF 1% &l (partial regression coefficient) 3% 18 £7 % & (regression

coefficient) « E1E OJBEEEE-co~+o0 ©
n= BB EIE
SBHHS(EE) - k>0 EEH

EHREEA ER S 5T 2B R S E I (Estimated multiple regression equation)
REDERT - BEBRRAPREEZE(Po, ..., ) EAEEREE - EYLFAERABERS -
DRIV AR EHE bo, by,..., b (ERBEFRZSE Bo, ..., B FIRAEETE -

$; =bo+brxxy;+byxxg +byxasi+ .. b EFi=1,..,n

Hoy, = KB v 5 i ERAENGETHE
= B EBEEH X F i EHRE
bo = BEERENA ST E (statistic) - iiZEE(lntercept) B O] BEEBEl-co~+o0 -
bi,..., by = BEBFBEANVHKETE - 1R85 % El(partial regression coefficient) 3y 18 57 1% £ (regression
coefficient) * EfE O] BEFEE-oo~+00 -
n= BB EE

BHAS(EE)
HiE B A ER
T & M 2B 4E T (Deterministic model) Vi = Bo + Prxxi + Baxx + Baxaz + ...+ Prxaw
#3E EF 152 = (Multiple regression model) yi = Po + Pixxi + Poxxa + B3z + ...+ Prxaw + &
#7387 5 F2 TV (Multiple regression equation)  |[E(y:) = Bo + Bixx1; + Baxxai + Baxxzi + ... + Brxx
f 51 8 1@ BF 75 #2 I0 (Estimated multiple|P; = bo + bixxi; + baxxa; + baxasi + ... + by
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B ffiftﬁlzmzft

regression equation)

152 R/INEFRE
&/\ 757 (Least squares method) @ k1B k& &8 RIE y, TR HIEY, 2 ZRF 3 F(sum of squares due
to error, SSE) N BH# R R/ HBEREE -

/NI RBERER

Min SSE = ¥ (v = §)* = X1ea(Vi — bo — by X xq; — by X Xp; — b3 X x3; — = — by X x3;)*
Hohy, = (kE8 ¥ 5 i BEAENERERIE
9, = EBEEEA x BIRKEE ), WEEHE ; KEE v 5 i BERENEHESTRRE

= B L EBEEZH X 5 i [EHRE
bo = IBEFIET Bo + B1 X xui + Po X xo + B3 X x3i +...+ B X xu P+ ZB(parameter) Bo FIILETE - EiEE
(intercept) Sk & EJH (constant term) ° £J{8 O] BE &6 & -co~+o0 ©
b= BEERETU Bo + Bi X x1i + P2 X x2i + B3 X x3; +..+ Pr X xu P - S B(parameter) i BUEETE - BEFH
% (regression coefficient) - /{8 O] §EFEE-co~+o0 -

BEFRAP  WRERSENRAENRE  ESEHEELSINGE  BRZEM - ASEARBES
SHES - MUItMEBZH LN EERARA DT RERRTRELEERSHNRE -

EMEEZHMMEETEERAEIPG; =bo + bixx; + by - BESHRMEEHETSLREE
BHEREEHERAT

b = Z?:l(xzi—fz)zXZ‘{Ll(xu‘—f1)><(yl'—37)—2?=1(x1i—f1)X(Xzi—fz)XZ?=1(x§i—f2)><(Yi—f’)
Z?=1(x1i—f1)2Xzzl:l(xzi—fz)z—[Z?=1(x1i—f1)><(xzi—fz)]

b2 _ Z?:l(‘xli_fl)zXZ’{L:1(‘x2i_fz)x(yi_y)_z?:l(xli_fl)X(xzi_fz)nglzl(x;i_fl)x(yi_y)
Z?:l(xu'_fﬂzXE?:l(xzi_fz)z—[E,n:l(xﬂ_’zﬂx(xzi_fz)]

bo=y; —bi1x Xy —b2X X,

Hepy = IREHE  EHAENERSNE

ﬁﬁi

y = WERABAERATAENT9E

y = EEEES KSR ) WEEHE | KBRS EENENMGEHE
xi= 56 k BB [ EHENE

% = % 1 EEZHAARABAENFIE

%, = %2 EEZHAERAHAENTEE

bo= BEERIET o+ P1 X x1;+ P2 X xa; P+ S & (parameter) Po VL ETE - EiEE(intercept) 2 = EIB (constant
term) * £{{E O] BEEBE]-oo~+c0 °

bi= BEEFET Bo+ 1 x x1:+ P2 X x2 T+ S & (parameter) By B ETE - 1B EF % (regression coefficient) °
B O] BEFE [El-co~+o0 -

b= FEIEERET o+ Bi X x1;+ P2 X x2 F » E&(parameter) B, B ETE - 32 EF 15 El (regression coefficient) ©
B I BEFE [El-co~+o0 -

61151 [MEEHERS 10 253  SEEXMERNFOBRTHEER v (haB o)  ABREE
EE (el o TFHEESEHREABREBH W(EM : BN TER - BB LA ETER
HRRIMETE
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5/6/2025 10:50 AM BEMBIRAYM GRS  BRBANEZMEN  HETE
S| THER X, | AEREEEE x EE%E%?@
1 150 150 156
2 160 140 180
3 179 125 190
4 160 137 170
5 190 120 198
6 210 99 250
7 178 119 189
8 160 145 168
9 180 124 191
10 275 96 280
B MEANFTESER
e THE | BABRE |(AHRE| - | u- — 7 (= | (= (i — %) | (2 — %) | (x1i— Xp) ¥
i Ax; |BEBx BHy | O % | ;) ) |X@i— DX @i- §)| G- Xp)
1 150 | 150 156 3420 24500 -41.20] 1169.64| 600.25| 1409.04| -1009.40|  -837.90
2| 160 | 140 180 2420 1450 -17.20| 585.64| 210.25| 416.24| -249.40| -350.90
3 179 | 125 190 -5.20 -0.50] -7.20]  27.04 0.25 37.44 3.60 2.60
4| 160 | 137 170 2420 11.50] -27.20| 585.64| 132.25| 658.24| -312.80] -278.30
51 190 | 120 198 580 -5.50] 0.80] 33.64|] 30.25 4.64 -4.40 -31.90
6 | 210 99 250 25.80 -26.50] 52.80| 665.64| 702.25| 1362.24| -1399.20|  -683.70
71 178 119 189 -6.20| -6.50] -8.20| 38.44| 4225 50.84|  53.30 40.30
8 | 160 | 145 168 2420 19.50] -29.20| 585.64| 380.25| 706.64| -569.40| -471.90
9| 180 | 124 191 420 -1.50] -6.20 17.64 2.25 26.04 9.30 6.30
10 | 275 96 280 90.80| -29.50| 82.80| 8244.64| 870.25| 7518.24| -2442.60] -2678.60
=1 1842 | 1255 1972 0.00| 0.00| 0.00] 11953.60| 2970.50| 12189.60| -5921.00| -5284.00
FEi9E| 184.2] 1255 197.2

b = S 1 (i =F2) 2 XU 1 (4 =% ) X (Y =F) =27t 1 (1= %1 ) X (2= X)X X T 1 (2= X)X (¥ —F)
= - — - Y
Z'{Ll(xli—xl)zXZ?=1(x2i—x2)2—[Z?=1(x1i—x1)><(x2i—x2)]
2970.5x121896-(-5284.0)X(-5921.0) _ 49226428 _ ) <00
11953.6%X2970.5—[—5284.0]2 7587512.8 :
by = P (g =F1)EXETE 1 (i =%2) X (v =F) = 2ie 1 (1§ =% ) X (2= X)) XTI 1 (1 =X )X (¥ —F)
= - — - — 2
Z?:l(xu‘—xﬂzXZ?=1(X21‘—X2)2—[Z?=1(x1i—x1)><(xzi—xz)]
11953 6x(-5921.0)~(~52840)x(121896) _ 63674192 _ ) g2+
11953.6X2970.5—[~5284.0]2 7587512.8 :

bo=J; —bi1x & —byx X, =197.2—0.6488 x 184.2 — (-0.8392) x 125.5=183.0136
HETEEEHZEY; = 183.0136 + 0.6488 x x1; — 0.8392 X xz;
ZBE . GEEEREARENHAETE b =0.6488 ; by =-0.8392 ; bo=183.0136

15.2.1 FIA Excel ] SPSS #stEESETEER
Excel 2007 SEEPIEIEEZE BB -HTG).. ~AEDWT LEE BT - [@F] excel RE-ER—-E
DT —EEE BT -

BRI THER x  HIEEERHE ) WEFTEERUHEEHEN
}71- =bo+b; xx1;,=9.363 + 1.020 X x;
THER x, JUREHEEERE ), 2 NENEES -

MR

WERARET
R BEE 0.9636
RE7H 0.9285

AEERY R F T 0.9196
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5/6/2025 10:50 AM BINEIRAHMERES  REBANEMEN  HESZES -
MER AT
EAERR 10.9393

HEEREH 10

ANOVA
BEHE SS MS F BREE
5z 1 12430.26  12430.26 103.87 0.000
hEE= 8 957.34 119.67
#RA 9 13387.60
BE 1ZER t#HET P-E PR 95% PR 95%
#HEb 9.363 18.752 0.499  0.631 -33.9 52.6
''''''' B 1 1.020  0.100 10.192  0.000 0.8 1.3
233w
HxE By E=E S LR E
1 162.32  -6.3248 -0.6132
2 172.52 7.4778 0.7250
3 191.90 -1.8973 -0.1840
4 17252  -2.5222 -0.2446
5 203.11  -5.1145 -0.4959
6 22351  26.4906 2.5685
7 190.88  -1.8776 -0.1820
8 17252  -4.5222 -0.4385
9 19292  -1.9171 -0.1859
10 289.79  -9.7927 -0.9495

ERRTAERAEEREE o HHEERHE ) NETHERUERFEHER
$; =bo+bpory=447.355 1. 993%
AHAEETEE o UMREHEERHE ) 7 88.16%EHE

L il
mER AT
R HEE 0.9389
R¥7A 0.8816
AR R RS 0.8668
1RAERR 14.0778

HRER 10

ANOVA
BHEE SS MS F HEE

B 1 11802.13 11802.13 59.55 0.000

A= 8 1585.47 198.18

#RH 9 13387.60

BE RER  t#MET PE  FIRB% LR 95%
Eib 447.355 32720 13.672 0.0000 371.9 522.8

%68 H53H




5/6/2025 10:50 AM BEMBINAYM GRS  BERBMNEZMBY  HESTZE
E¥ IZHER t#4FET P-E TPR95% PR 95%
------- BE 1 -1.993 0.258 -7.717 0.0001 -2.6 1.4
233w
gH=E EAlYy BE ERE(ERE
1 148.4 7.6350 0.5752
2 168.3  11.7024 0.8817
3 198.2  -8.1966 -0.6176
4 1743  -4.2774 -0.3223
5 208.2 -10.1630 -0.7657
6 250.0 -0.0216 -0.0016
7 210.2 -21.1562 -1.5940
8 158.3 9.6687 0.7285
9 200.2  -9.1899 -0.6924
10 256.0 23.9986 1.8081

THER x  MEERERERE o HHEEEHE i WEFTEERSEN

5;1 =bo + bixxy; + baxxz; = 183.014 + 0.649%x;; —
THER x, MEBREETEE o ILIBEBEHEERHE ) 2 95.1 %WEEE -

0.839%x2;

2 -

Regression
Variables Entered/Removed®
Variables Variables
Model Entered Removed Method
1 X2, X128 Enter
& All requested variables entered.
® Dependent Variable: Y
Model Summary
Model R R Square Adjusted R (Std. Er_ror of the
Square Estimate
1 .9812 .962 951 8.5383
2 Predictors: (Constant), X2, X1
ANOVAP
Model Sum of Squares df Mean Square F Sig.
1 Regression 12877.281] 2 6438.641 88.318 .0002
Residual 510.319] 7 72.903
Total 13387.600] 9
2 Predictors: (Constant), X2, X1
® Dependent Variable: Y
Coefficients?
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 183.014 71.638 2.555.038
1 X1 .649 .169 .613 3.840.006
X2 -.839 .339 -.395 -2.476/.042
@ Dependent Variable: Y
SEEEH
Hiz=E WEAY BE 1REEE
1 154.45 1.55 0.21
2 169.33 10.67 1.42
3 194.25 -4.25 -0.56
FTEH HS3EHE




5/6/2025 10:50 AM ERBENAUMIERE - BEBNEMELR - HES
B=E BRy BE RAEEEE

I8

4 171.85 -1.85 -0.25

5 20558 -7.58 -1.01

6  236.18 13.82 1.84

7 19863 -9.63 -1.28

8  165.14 2.86 0.38

9 19573 -4.73 -0.63

10  280.87 -0.87 -0.11
15.2.2 MR IRV AR TE

EEERMERESENR  E#R:TE b A MUBEEBE2H x, 28 —EEUR - HIREESFHEEENN
28 - HIt - “HERUERSENF  JURETHER v, HEEEERE ) NAEHERE - S17HE
F x1 BINCR ) — IR - HIHEEEHE yWEEHEYBMCR)1.020 BEME - A EREEEE x
EMNCR N —EEAR - HEHEEEEE i VEEHEY RV (80)1.993 BIEAIE -

371' = bo+bi xx;, = 9363+ 1.020 x xy;
y, = bo +by xxy = 447.355-1.993 x x3;
EEEEAZERT  EHAETED b M oOBEBEEH v, 25— EEMR - FEMBEEEAE

L= %ﬂieﬁﬁgﬁzfﬁ?ﬂﬁ;—za’ﬂaﬁzﬁz Hit - #EEEHRERT  JUBRETHER x\  HHEEEH
EyNhEE)FE SREREETEE o BEAER  THER x BINCHM)—EEMR  HIEEEER
=2y NEETEYIBMNCEN0.649 EEMNE - A EREEEE o HHEERHE ) WEFTE)FE 17
HER x BEAZE B EREEEE o BMCE/M)—EEMR - #HEEEEHE y, WEEHEY B8
10)0.839 {EIEE & -
P = bo+byxxy+byxxy = 183.014+0.649 x x;;— 0.839 x xy;
B FRRHRBRESEES AT EEE S ENHETE b =0.649 ; b,=-0.839 ; by=183.014

RE 151 NJNTESEMBEER 10 E5F - BEEEFMHERNFIEOERTHER x (B et Mo
BRI MBEEEE x( BN K)FFIEEHREMBEARE (B : IR TR - B BELME
FTEEER S IETRIMETE

EEMN | THEM x, | RFMPIERE x| IWEMIBIAAEL
1 150 5 160
2 160 3 180
3 180 2 190
4 160 4 170
5 190 1 190
6 210 1 240
7 140 9 130
8 160 8 150
9 180 7 160
10 200 6 170
B ML EER
wx e we 7T EH B |55 55 10 (O | A5 10 16F _ _ _ s e e — %) — )| Geri— %)
Xli— Xqy|X2i= Xo\Vi— ¥V |2 \2 8D = N -
i FAxy |EEE xR ELy, X1) x2) Xi— P)|Xi— §)|(ai— X2)
1 150 5 160 -23.0 04| -14.0 529 0.16 322 -5.6 -9.2
2 160 3 180 -13.0 -1.6 6.0 169 2.56 -78 -9.6 20.8
3 180 2 190 7.0 -2.6] 16.0 49 6.76 112 -41.6 -18.2
4 160 4 170 -13.0 -0.6 -4.0 169 0.36 52 2.4 7.8
5 190 1 190 17.0 -3.6] 16.0 289 12.96 272 -57.6 -61.2
6 210 1 240 37.0 -3.6]  66.0 1369 12.96 2442| -237.6 -133.2
7 140 9 130 -33.0 4.4 -44.0 1089 19.36 1452| -193.6 -145.2

$8H H53H



5/6/2025 10:50 AM SRR AHMIERE - |BRBHNERMEN - ABET ZED -

e we 7T EH B |55 55 10 (O | A5 10 16F _ ~ e e e = ®)|0or — %) (- %) X

. - X1i— Xp(X2i— XVi— YV |- \2 = \2 X (vi— V) IX (vi— ¥ _ X

i Fxu |[[EEE xu|HEy; X1) x2) Gi—= P |* Gi— §) |2 — %)
8 160 8 150 -13.0 34| -24.0 169 11.56 312 -81.6 -44.2
9 180 7 160 7.0 24| -14.0 49 5.76 -98 -33.6 16.8
10 200 6 170 27.0 1.4 -4.0 729 1.96 -108 -5.6 37.8

&Et| 1730 46 1740 0.0 0.0 0.0 4610 74.40 4680 -664.0 -328.0
SFEEE| 173.0 4.6 174.0

by = T Cepi= %)X B (o1 = %) X (V= F) =Xy Ceai = %1) X O =) XX (i —=%2) X (¥i—y) _ 74.40x4680—(~328.0)X(—664.0) _

Z?:l(xu'—fl)zXZ?:l(xZi—fz)z—[Z?:l(xlz—fl)X(xzz—fz)]z 4610x74.40—[-328.0]?
=25~ 0.5540
235400
b, = Y1 Ceyi %) 2 XTI (i =Fp) X (Vi=F) =B 1 (1= %1 )X (i = %) XTI (01 =F )X (Vi=F) _ 4610X(=664.0)—(~328.0)x(4680) _
2?=1(x1i—f1)2XZ?=1(xzi—fz)2—[Z?=1(xlz—f1)><(x2z—fz)]2 4610%74.40-[-328.0]
-1526000 _ 6.4826
235400

bo=y; —bix & —byx X, =174.0—0.5540 x 173.0 — (-6.4826) x 4.6 = 107.9864
HETEEERSTED; =107.9864 + 0.5540xx); — 6.4826%x2;
ZE . AEEEREAREXNHETE b =0.5540 ; by =-6.4826 ; bo=107.9864

RE 152 DREERMBEEES 10 233 - SESXEFHERNR—HIRER x (B : FTa¥Eam) HE

MAEAFEFMPEERE (B XMl —HEEEE8 y(BEA . TIeBam)IR TR - &5
BHMEFTEERSEIRETE -

EXH | AIREA x| BEMBERE v | EXES8 )y
1 50 5 160
2 60 3 180
3 82 2 190
4 65 4 170
5 90 1 190
6 110 1 240
7 75 9 130
8 60 8 150
9 80 7 160

10 90 6 170
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15.3 BHIEZR

TE & BB AR M B 55 70 A P 1 B #I T 1% B (coefficient of determination) « #F i BB A M AR HEXTPHES
E(goodness of fit) - FEIRMFEEFMOERAREREHEN  EREEAEXPANREHEGRH - B
FOREGRE - BERHEGHEZITARE % (multiple coefficient of determination) °

#2375 AN 5K 48 % 2 (sum of squares total, SST) O] 73 % 5% 18 EF 1S LAY 5 A0 ~ @ ERIEF 5 M (sum of
squares due to regression, SSR)3 O BN E ENRES AT S « F2ZEI8F 5 (sum of squares due to

error, SSE) ~ AOfRRER S E ol MR EMmEl D -
SST =SSR + SSE
Y =32 = XL -9+ L0 —9)°
EHTEEE - ZIHITE BB (multiple coefficient of determination) 3% ! E 4 £l (coefficient of determination)

B2 @R 3E A AV 75 F(sum of squares due to regression, SSR)1h #2375 #(sum of squares total, SST)AIEEA -

BEARH PARNE BAEGEAREREABANIUBREGIIRIRES Y EEEWEES - RTERZTT
8 B8 1% 21 3% 18 15 E8 1% El(multiple correlation coefficient)
R2= SR _ ZL (Gi? _SSE _ i i=9)?
SST XL, (i-9)? SST Y i-3)?
SSR i=1(9i-¥) SSE _ i, i=9i)?
R=VR? = \/g \/Ll(y, y)z_\j SST_\/l_ZI‘l(yL -5)?
NABHZEGH PIGEEFEAHAEXANESER  EEAHERVNBEEARS  SEEHERE -
ENHEATHIE R AN  BEHNUREZEESSSRHPVFE - AEREBREPMA—LEER

EEANBEE . EHEGRH R ZEM - At - FEAFHONRELERINWEEEN - B BEEHBE
HTEGRE - FHEEATE HEEFZERZ IR E % Zl (adjusted coefficient of multiple determination; adjusted
multiple coefficient of determination; adjusted R square, R2, R?, adjusted R? or adj - R)AmzTEE LR H 2N
FRTERED) -

-1 SSE , _n-1 _ i =992 n-1

R2 = R2 =1-(1-R%x

n—k-1 SST  n-k-1 L i-y)? n—k-1
Hep 9, - SRS BENENEE - BUERE (- SEZRYEEY

t EEBAEGHART  BRL > | RISEAEGE R > BRATHYR? - EHAHE
MEZUHE (ERENLET - TERRS > T - BRATGURIGLIRAMBRE <0) - LHBY
TE 1% &l (adjusted R square) 2 BB - —HAETEEE S HIRFHEEFTE % Bl (adjusted R square)FER 0 AR -

EEEREREE ) T(anova) 3R

%E%ﬁ(.source of |4 (sum of square) B E (degrees| 377 (mean FiE
variation) of freedom) square)
{@BFH(regression)  SSR= YL (§; — ¥)? k MSR = ﬂ F= 11:4/1_2:;
REIR(BEHIH ) (error) SSE= XL, (y; —9)*> n-k-1 MSE= SiE_l
#B £ 3 (total) SST= YO —9)* n—1

F10E HsS3E



5/6/2025 10:50 AM BEMBIRAYMEERES - BRBHANEZMEN  HESTZESD -
# 15.2 [I{EEEERER 10 2% SE=ZXHEARNNFIISHTHEHER i, A ERELEEE x ¥
HEHREIHAEZH N TR - B ELAFELR S EZEXNEHEGEMRAEHATE R

rBE R

FRFMVEERIE xo(BAL : )T E HIREMBEAEL yi(BAL : #)FIR PR -

WHELEANEHEGEMRARA EGHREE -

B | THEM v [ FMVEERE x| WEMBEEL ),
1 150 5 160
2 160 3 180
3 180 2 190
4 160 4 170
5 190 1 190
6 210 1 240

%5118

Hs538

HEE -
SXEM | THEM | EREETE . | A ERESH )
1 150 150 156
2 160 140 180
3 179 125 190
4 160 137 170
5 190 120 198
6 210 99 250
7 178 119 189
8 160 145 168
9 180 124 191
10 275 96 280
B - fhETEEER T2, = 183.0136 + 0.6488 x x1;— 0.8392 x xy;
swy DPEEERERAR | o
T T G R e O
1 150 150 156 154451 -42.749| 1827.450] -41.200] 1697.440
2 160 140 180 169.331] -27.869 776.675| -17.200 295.840
3 179 125 190 194.246]  -2.954 8.727| -7.200 51.840
4 160 137 170 171.849| -25.351 642.688| -27.200]  739.840
5 190 120 198 205.579 8.379 70.200 0.800 0.640
6 210 99 250 236.177| 38.977| 1519.230] 52.800] 2787.840
7 178 119 189 198.632 1.432 2.052 -8.200 67.240
8 160 145 168 165.135] -32.065| 1028.156] -29.200 852.640
9 180 124 191 195.734]  -1.466 2.149]  -6.200 38.440
10 275 96 280 280.866] 83.666| 6999.955| 82.800] 6855.840
A& 1842 1255 1972 1972.000 0.000| 12877.281 0.000| 13387.600
FE| 1842 | 1255 197.2
SSR= Y™ .(9; — ¥)? =12877.281 SST= Y™ .(y; — y)? = 13387.600
ANOVAP
Model Sum of Squares df Mean Square F Sig.
1 Regression 12877.281|2 6438.641/88.318  |.000?
Residual 510.319|7 72.903
Total 13387.600|9
2 Predictors: (Constant), X2, X1 ° Dependent Variable: Y
2= 3R _ 1287728 _ 9619
s =y ) -1 _SST 13387.600 10-1 o
R: = R* =1-(1-R)x —— =1-(1-09619) x ——— =1-(0.0381) x = =0.9510
B BHAERE R = 09619 *Dnﬂ*ﬂ#UZE{%QQRZ = 0.9510
#RE 153 NINTESHEMBEER 10 S35 - SEZSFEMERN I8 RTHER x,(ha® o) mMaER

AT ELEETE



5/6/2025 10:50 AM BEMBIRAYM GRS  BRBANEZMEN  HETE

S | THER x| RFMBEERE x Eﬁ%ﬂﬂﬂﬂﬁﬂﬁﬁyf
7 140 9 130
8 160 8 150
9 180 7 160
10 200 6 170
B ABANEI R ERAEAMTESER
sruoaaEsnemEens] | [ |a de dow mlee - gl 5 x
Xli— XqX2i= X\Vi— Y | \2 =\ = = =
i Fxi BB xu|H 8y ) %) XQi= P < 0i= ) (02— Xp)
1 150 5 160 -23.0 0.4 -14.0 529 0.16 322 -5.6 -9.2
2 160 3 180 -13.0 -1.6 6.0 169 2.56 -78 -9.6 20.8
3 180 2 190 7.0 -2.6 16.0 49 6.76 112 -41.6 -18.2
4 160 4 170 -13.0 -0.6 -4.0 169 0.36 52 2.4 7.8
5 190 1 190 17.0 -3.6 16.0 289 12.96 272 -57.6 -61.2
6 210 1 240 37.0 -3.6]  66.0 1369 12.96 2442| -237.6 -133.2
7 140 9 130 -33.0 4.4 -44.0 1089 19.36 1452 -193.6 -145.2
8 160 8 150 -13.0 34| -24.0 169 11.56 312 -81.6 -44.2
9 180 7 160 7.0 24| -14.0 49 5.76 -98 -33.6 16.8
10 200 6 170 27.0 1.4 -4.0 729 1.96 -108 -5.6 37.8
AEt| 1730 46 1740 0.0 0.0 0.0 4610 74.40 4680 -664.0 -328.0
SE1E| 173.0 4.6 174.0
b = ST (i =%5) XTI 1 (g = %) X (Vi =) = The; (eai= X)X Cta =) XTI 1 (600 =%) X (¥i=F)  _  74.40x4680—(~328.0)X(=664.0) _
Zln:l(xli_fﬂzXZ?:l(xzi_iz)z—[E?;l(xﬂ_fﬂx(xzi_fz)]z 4610x74.40—[-328.0]°
20— 0.5540
235400
by = I (o= %)X BT (2= H) X (Vi =F) =BT 1 (1= %) X (i =X ) X DT 1 (X1 =% )X (¥i=F) _  4610X(=664.0)—(—328.0)x(4680) _
Z‘{Ll(xli—fl)zXZ‘{L::L(Xzi—fz)Z—[Z?=1(X1i_f1)x(x2i—f2)]2 4610%74.40—[-328.0]?
~1526000 _ 6.4826

235400
bo= J; —bi1x ¥ —bax %, = 174.0—0.5540 x 173.0 — (-6.4826) x 4.6 = 107.9864

HETEEERHSZERY; =107.9864 + 0.5540 x x1; — 6.4826 X x2

—_— 1788 B\Rr F ML R € m ~ o~ 5 | 55 - 92 5 | e gy

=5 | - Vi Vi—-y |0 -y Yi— Y Yi— ¥

Bxy |EHE o REy ‘ ‘ ' '
1 150 5 160 158.666| -15.334| 235.128 -14 196
2 160 3 180 177.171 3.171 10.054 6 36
3 180 2 190 194,732  20.732|  429.831 16 256
4 160 4 170 170.688| -3.312 10.968 -4 16
5 190 1 190 206.754| 32.754| 1072.855 16 256
6 210 1 240 217.833| 43.833| 1921.374 66 4356
7 140 9 130 127.196| -46.804| 2190.590 -44 1936
8 160 8 150 144,758 -29.242|  855.103 24 576
9 180 7 160 162.319] -11.681 136.435 -14 196
10 200 6 170 179.881 5.881 34.587 -4 16
aEt| 1730 46 1740 1740.000 0.000| 6896.924 0 7840

EME| 173.0 4.6 174.0
SSR :SSRZ?ﬂgé - 25:} 2 =6896.924 SST= Y .(y; — ¥)? =7840.00
2 — 20 _ 297074
R SST 7840.00 0.8797 . 5
RZ=R?>=1-(1-R¥x n”k - =1-(1-0.8797) x - (0.1203) x - =0.8453
BER 1 #JE%%&Z R = 08797 MFHBHAEHERS = 0.8453

HE 154 EREEMNAINBRIEEEZER Y(EM : Bo) 8T X (B : 1) B X8 : 3¥) -
Bk 3B F)RFIERE X(1 RFRETE - 0 WRFHSe) 2BEGR  HERSMERHD
RN AR - BRTEEHEGRNREAEGRE -

F128H HsS3E



5/6/2025 10:50 AM SMEIRALMERE - FRBANEMEN  AESTFED -
BRI (source of 75 M (sum of square) HF S (degrees| 3377 (mean F1&
of freedom) square)

variation)
30 7 I8 (regression) 745528.244
16 95.931

2= 1H (BB ) (error)
,ZNE % 2 (total)

B B PR T RERE -

TR D7 (anova)FR
%E%ﬁ@ource of 375 #(sum of square) RE (degrees) 137 (mean F&
variation) of freedom) square)
JBEFIE (regression)  SSR= Y7L (J; — ¥)? k MSR = ﬂ F= %
iR A (B IR ) (error) SSE= YL (y; —9)*> n-k-1 MSE= nfiE_l
4858 2 (total) SST= Y7, (y; — )2 n—1
BHIE X, (B : 1) ~ B (BN : 1)~ B G(EA : FEFIERE Xu(1 KFRFBEE

e
&

KBEBHDH—
0 R E)VEEE W i=4BEHEE) cn—-k-1=16>n=21"
= °F Atz EEEREIEF S H SSE = MSE x (n— k- 1) =

EHNREIRIEAMBEHEHE - BlojE 8 MSE = —
95.931 x 16 = 1534.896 °
EFEEIEMNREIBFEAMEE - BIoJZE#E SST = SSR + SSE - ESAEER T 5 F] SST = SSR + SSE =

745528.244 1 1534.896 = 747063.140 °
EAERIETSAMEMEHE - BFEE MSR = 25 - EBERENIS MSR = -

186382.061 °
= MSR _ 186382061 _ 10,5 g6
MSE 95.931
%24 BB AR =x A
o \X/E(§ource of 75 Fl(sum of square) B E (degrees| 1975 (mean FiE
variation) of freedom) square)
4 186382.061  1942.876

30 ER I (regression) 745528.244
16 95.931

= A (BB IE) (error) 1534.896
20

#a % 2 (total) 747063.140
745528.244 —0. 997945

2= 220 = IR o
BHERHR = =
R?) x nkl =1 - (1 - 0.997945) x = 1 - (0.0020546) x 22 =

RBHEGRHER: = R*=1-(1 -

0.997432
£ BATEGE R = 09979 MFAEAIEZHERE = 0.9974

=z

i
M

XM X BHIREH Y ETEER DT - HRIUE yi=Bo+ B+ Boxoy +

REE 155 MEHEEH X -
B3xx3i + Baxoxa; T”E'—FEU‘iB/ YEERHYNITANOVARER - B GRAOEEERA -
ﬁﬁ%ﬁ(-source of =75 A(sum of square) Bl F/E (degrees| 973 (mean FiE
variation) of freedom) square)
@ £ I (regression)
= A (FEHIE ) (error)
#8552 (total)

I

cBERHE k=4

70
220

47

i
Ny
+d

%138 HS3E



5/6/2025 10:50 AM SMBIRAYMIERT - BRBIEMEN  BESZESD -
B F 2R (source of | F 5 M (sum of | B FH/E (degrees| 1977 (mean i

variation) square) of freedom) square)
B8 B (regression) 220 -70 =150 k=4 =2 =375 2 =23.04
25 2 T (5 1415 ) (error) 70 47-4=43 2 =1.6279
#2 5% 2 (total) 220 47
15.4 5 BERER
w|imEEE
FULBEEHWX, X X ... X)) REH Yy NREE o, VEBGRN AR EEELERER - LTER

I (multiple regression model)3k, #8 38 BF 4% 14 42 =0 (multiple regression linear model)

Vi =PBo+ Prxxi; + Paxovai + Baxasi+ ...+ Pt e HPFi=1,...,n

EEERENNZTEREAEHER M EREIENBREER o NBRREHEE -

BEREANZ TR EL 2 BEEURENBNRIE N IREENEEE o WRRIEHT -
AZEERIR VREE o WP ESNEEER 0§ =E@)=0-
BEBAI VIRERE . ZBMEEBIL - Cov(e,g) =0 TEi#j HPij=1,.,n  TOMEREEFHE
CREERNMVREIR o VEERY o BHEEER)ZE o BHE] - W) =o* - BEBEVEREHEFH—
HE(EE—H) -
DEMBAR ZREIE o, BRNEREDT - e~ -
ERZEIR ¢ Bk B EEHWEELBR#E - Cov(e,xi) =0 HPi=1,...,n j=1,..k°

155 RRBEEHEE

FEEEEAND  £HNE FERERMBEEEZE X,.. X KSR ¥y NG EEEREEKE- It FE
% XE i 43 B RS BB 2= M (overall significance)t8 T8 55 B & 1% XE (global test) °

EEFERETPRIRFAEEEE X, N KEY v WEBGERBEKE - E—SFE BRED A
FEEE X,..., X BIKEE YWEE - Ib BT S E R 283 M (individual significance)® 1 5% (& 538 7

AN
']

1% 218 XE (Testing individual regression coefficients) °

15.5.1 F {E#7E

N FEESHREEAEEEAENPRER B B . . M{EESR 0 - EHARKER R
RAVERZE Y -

B EF IS A HY19 75 (mean square due to regression) ~ 38571975 51 38 EF 195 75 F(mean square regression,
MSR) 28 ERIEF 75 F(sum of squares due to regression, SSR)FR 38 EF B FHE (regression degrees of freedom)

1S - [BEF B AE (regression degrees of freedom)E R BEEE 7 B2 k -
__ SSR _ SSR _ Y. .(9;i-¥)?
EBEEE X BIREE , FEEERETC v = Bo + Prxxn + Poxxa + Paxxai + ... + Pixxw + & PRER - BREIR
e EEE MBI ER y, TRFEEXNPHEEE -
REH R EFIIF S M (mean square error, MSE)RFREIR ¢ VB EE o> WLEHE(RIERTRS ) -

F14E HsS3E




5/6/2025 10:50 AM SBREBIRAYMERE - [BRBANZMEN - NEBELTFED -

o] 5= 5 F (sum square error, SSE)BRIUE B FHE (degree of freedom, df)ES - TEETEEEF T F(sum
square error, SSE)F - BRCh B EEFENHZSEBo > B~ B2 B3> ... “ P - AEBEFANNEBRER n—k
_ 1 °

n 5.2
MSE = §2 = 5B _ Zia0i=90%
af n—-k—1

MAFERENRER
AR TERRE KL o °
B.E & RER (null hypothesis) Ho: p1=P2=Ps =...= Pk =
C. ¥ 172 5% (alternative hypothesis) Hi: B1 #0, B2 #0, B3 #0,..., or fx #0 °
DEtBMEMTE—F &
REMEME F= 10
EERERTEF < BRFAE Foknkr - BEREERE Ho p1=P2=ps3=...=p=0
FEMESREF> BFRE Fonkr » TEBERERER Ho pr=P2=Ps=...=p=0 - BH IR Hi: 1 £0,
B2#0,Ps#0,...,0r Pc#0 °
Hop Foink1 | BEEEKE o 7 FEHE k- 2B8ERE n-k-1 8 F 2mBE(ER Excel B
FINV/FINV.RT HEEHES) -

2061153 [MEEHERS 10 255 SEZXMERNNVFHEEHTHER v AEREEEE o MF
PEHREAEREEH IR TR - BVH FEZREEEELEAPRER N QLEEE
=R 0

EXN | THEM v | AEREETEE » | AEREER ),
1 150 150 156
2 160 140 180
3 179 125 190
4 160 137 170
5 190 120 198
6 210 99 250
7 178 119 189
8 160 145 168
9 180 124 191

10 275 96 280

i
puz: Ny
|

B R HHT(ANOVA)
------- BEN B (source BAE (degrees F/TH(GuM 1975 (mean  p e pamege

of variation) of freedom) of square) square)
oEs 2 12877.2812 6438.6406 88.3183 0.0000
A= 7 510.3188 72.9027
ABA 9 13387.6000

AFRTERRZEIKE ¢=0.05  BRFE Faknk1 = Foos21021 = Foos27 = 4.7374(12 FH Excel ERES F.INV/F.INV.RT
(R EEHER) -

B.E AR (null hypothesis) Ho: B1 = P2 =

C.¥J 17135 (alternative hypothesis) H: f1 #0 or B2 #0 °

DEtEMEMRTE—F B

158 HS3E



5/6/2025 10:50 AM BIREIRARHMIERE MLL%D%EW% W HEBTIZESD -
MEHEE F= S0 = oo =883179
EMEMRETE F=88.3179> BHFE Faknkl—47374 EBEERE Ho Br=B2=0 - BB Hu ps
#0orp2#0-

l]]l

EXR  BERLEADPRE B M RBEEER0
RE 156 FEEHBEERS 14 BEXEY  SREZXFHERNNVTFHEERTHEERN. - BN : &) JIRE

F(xo - BAI : BIT)MEEE(: - BN +8)  MEBIUEEEEZEIC y = Bo + B + Paxxy +
CHop o HREIR - BEAABEKE =005 BEERLEHFELSELXPRIE B M . 2EEIER
EEFEIEEF A MSHW N - B IE RGBSR AR EIARET /55 (parametric statistical

method) 73 4T °

SS
ek 3560
b 323 440
ey
BEI R (source BHE (degrees FFHA(sum 1375 (mean P&
of variation) of freedom) of square) square)
B 2 3560 1780 44.5
T 11 440 40
#2N 13 4000

AR TERZEIKE 0=0.05 - BFFRME Foknk1=Foos211= Foos214-21 = 3.9823(fF FH Excel #t52 F.INV/F.INV.RT
REEHER) -
B.E & ERE& (null hypothesis) Ho: 1= B2 =
C. ¥ 17 FRE&% (alternative hypothesis) Hi: B1 #0 or P2 #0 -
DEtEREMTE—F &
REMEE F= o= = 200 =445
BIEMETE F = 445> BRF1E Foknkr = 3.9823 - IERBEMRERER Ho: p1=P2=0 - B IR Hi: P1 £
Oorpz#0-

EX  EEBLEAPRE M PILBEEER0

A& 157 NJNTESEMIBER 10 23 SEZSFAERNNWFIE9BETHER v(hEe% 1) - MAERR
i ML E =2 /(B AL : ?)*D:Piﬂaﬁﬁ%ﬂﬂﬂﬂﬁﬂ% V(BAL : FO)BUR T ER - BB BEERE
I yi=Bo+ Prxxi+ Poxxai+ & HP o BREE - FAB FEZFEEEEREAERTRIZE B A

P BEEEFRO
X | THER x| RFMBEERE x| REMBEAEL
1 150 5 160
2 160 3 180
3 180 2 190
4 160 4 170
5 190 1 190
6 210 1 240
7 140 9 130
8 160 8 150
9 180 7 160
10 200 6 170

F16E HsS3E



5/6/2025 10:50 AM

SRR IERE -

BRBMEMEN - HBT B}

#D

l]]l

B MAAGEER
waen THHE RS MR £ M _ _ S |G |G O = X)|(ra — %) |(ni— %) X
] = Xli— Xq|X2i— X|Vi— YV |z \2 = WV % (o — ol o= T =
i Flxi |FEEBIE xu |BEAREL 1) %a) 0i= P 0i= 9) |62 — %2)
1 150 5 160 -23.0 04| -14.0 529 0.16 322 -5.6 -9.2
2 | 160 3 180 -13.0 -1.6 6.0 169 2.56 -78 -9.6 20.8
3| 180 2 190 7.0 26| 16.0 49 6.76 112 -41.6 -18.2
4 | 160 4 170 -13.0 -0.6 -4.0 169 0.36 52 2.4 7.8
51 190 1 190 17.0 -3.6|] 16.0 289 12.96 272 -57.6 -61.2
6 | 210 1 240 37.0 -3.6] 66.0 1369 12.96 2442 -237.6 -133.2
7 | 140 9 130 -33.0 44| -44.0 1089 19.36 1452| -193.6 -145.2
8 | 160 8 150 -13.0 34| -24.0 169 11.56 312 -81.6 -44.2
9 | 180 7 160 7.0 24| -14.0 49 5.76 -98 -33.6 16.8
10 | 200 6 170 27.0 14 -4.0 729 1.96 -108 -5.6 37.8
HE5t 1730 46 1740 0.0 0.0 0.0 4610( 74.40 4680 -664.0 -328.0
Fi91E| 173.0 4.6 174.0
by = Ty o= %) XTI (o1 =) X (Vi =F) =iy (11— %1 ) X (001 = %) XTI, (i =X) X (V=) _ 74.40x4680—(~328.0)X(~664.0)
Z?:l(xu—fﬂzXZ‘{Ll(Xzi—fz)z—[Z?:l(xu_fﬂx(xzi—fz)]z 4610%74.40-[-328.0]
_ 130400 _ ossayy
235400
by = iy (i =%) XTIy (i =F) X (Vi =F) =1 (1 =X ) X (= F2) X NI (X1 =X )X (i =F) _ 4610x(-664.0)—(—~328.0)x(4680)

- . . 1o C
B Ceai= %) 2XEIL (i =%2) 2 = [ (1= %1) X (224 = %5) ] 4610x74.40—[—328.0]

—1526000 = _6.4826
235400

bo= ¥; —bix % —byx &, =174.0-0.5540 x 173.0 — (-6.4826) x 4.6 = 107.9864
HETEEESERY;, =107.9864 + 0.5540xx1; — 6.4826%x2;
e | TIHE | 3RS INGE | RREMIGE ~ N R _ ~
Vi Vi -V |-V | yvi—-¥ | 0i— )’
i | Bxy |[EEE x| FE ‘ ‘ ‘
1 150 5 160 158.666| -15.334| 235.128 -14 196
2 160 3 180 177.171 3.171 10.054 6 36
3 180 2 190 194732 20.732] 429.831 16 256
4 160 4 170 170.688] -3.312 10.968 -4 16
5 190 1 190 206.754| 32.754| 1072.855 16 256
6 210 1 240 217.833| 43.833| 1921.374 66 4356
7 140 9 130 127.196| -46.804| 2190.590 44 1936
8 160 8 150 144.758| -29.242|  855.103 24 576
9 180 7 160 162.319] -11.681]  136.435 -14 196
10 200 6 170 179.881 5.881 34.587 4 16
BEH 1730 46 1740 1740.000 0.000| 6896.924 0 7840
EigE| 173.0 4.6 174.0
SSR= Y™ .(§; — y)? =6896.924 SST= Y% ,(y; — ¥)? =7840.00
B E LD H(ANOVA)
& EB A i3 [z A e
:z,\K/JE(§ource BRE (degrees FF3HM(sum 377 (mean FlE EEE
of variation) of freedom) of square) square)
BER 2 6896.924 3448.462 25.5963  0.0000
pEE 7 943.076 134.725
#AFN 9 7840.00

AFRTERZEIKE ¢ =0.05 - BEFE Foxnkr = Foos 21021 = Foos27 = 4.7374(fEF3 Excel EX5g F.INV/F.INV.RT
(R EEHER) -

B.EE #ERE (null hypothesis) Ho: 1= B2 =

C.¥17 % (alternative hypothesis) Hi: B1 #0 or B2 #0 -

F17TE HS3E



5/6/2025 10:50 AM EMBIAHMIEBRE  |BRBIANZMEN - HES =
DEtEMERTE-F B

ml)

#D

-t _ M_SR _ 3448.462 _
BEMETE F= VB T Taaoas — 255963

EAREMETE F =25.5963> B FR1E Fuknk1=4.7374 - FEBEEERER Ho: p1=P2=0 + HEE IR Hi: p1
#0orp2#0-

DV

£ BERAEAPRR LM B IRBEEEER O

15.52 t {BIGTE

£ FERERRIMBEZE X, X NRER ¥y WG EEEBE/KE EFEIBEEHARREK
X o BN BT AECERBEE X,..., X IREL Y WEGRIEE §U£§E§$EE§7J<$°$U?H%ZK:“
NgEEORAEATERNBEHSH P ERESN 0 T E—TAEESEERELARSITNER -

RERRIRE R CHNE - JERSEL 2 BETRENREGET - ﬁ‘iﬁi’l!ﬁﬁﬁ £ 2oy KA -
WBERE G E- KRB AE RIS, TR
2 _ e2 _ _SSE _ XEa0i—90® _ ZEai—bo—byXxsi—byXxp)* _
S =S ylx1xz =MSE n—k-1 n—k-1 n—k-1
I =) =by X3 (X=X ) X (Vi =F) =y XTI (X2 = %) X (yi=F)
n-k-1
BRRSESRASEHS B REHHRER SR - HEBMN b - b 2 b, MENEE]IRES
§2 — [xlx2i=1(x21—x2)2+f%xZZLl(xu—xl)z 2X Ty XXy X Pieq (X15— xl)x(le—xz)_{__] x §2
bo T (=) 2 XTIy (= %2) =[S0y (g = ) X (= %) n
Sg _ S (g —%2)? _ X §2
1 T Crg = %) 2 XTI (= %) 2= [Z1h | (4= %1 ) X (25— %)

55 _ Y, (egi—%1)? _ % 53%
2 Zln:l(xli_fﬂzXZ?:l(xzi_iz)z—[2?:1(x1i_f1)x(x2i_f2)]

MAt BRENEZER

ARTEBEKE g -

B.E F R (null hypothesis) Ho: Bi=0
C. ¥ 17 R=&% (alternative hypothesis) Hi: Bi # 0

DEtEMEMRTE—E

MEGHEHE = 2 —b
= 7 Al FRE - b g < WEFTEL< AR Jﬁnu?q1gtgnlk | BREFRBER Hopi=0

FEBERE t < LRIRFRE- b g (IBERETE t > ARRS Eta e TERBEEMRE Ho Bi=

0 - EE I RER (alternative hypothesis) Hi: Bi #0 °

/\EPt%’ rer %ﬁﬁE%K&;' BHEE n—k- 18t D HEE(EA Excel 832 TINV HEEHERS) - &£

FAEISE-2 G =p A N EJLX%H:%M nez ®

k= BE2HHEEE) - k>0 EEE -

EBGHRBNERET - SERSERBR o b= 05 - BNKER Eo)IESY 2 EEEH
HE B I E AT | B 5SS 115 (alternative hypothesis) H: i # 0 B + FZAREERY £(v)FI B8]
w ZEAGE ORBNEE - EETRTRER  SRBERTRRAE p ZEHE b ZHESEE

g6l 154 [MEEHERE 10 S35 - 1@%#%1@%%’93@’:}5?‘?%%?@ x> BIEREEER x: A
PEHREAEREER IR IR - FAH BEAEBREKE o = 0.05 DHIBREELRRFHE

%188 HS3E
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SRR IERE -

PRRB AP BEFRO

BERBMEMEN - HBTE

l]]l

#D

SXEMI | THER | A BEREETEEn | AHREEH »;
1 150 150 156
2 160 140 180
3 179 125 190
4 160 137 170
5 190 120 198
6 210 99 250
7 178 119 189
8 160 145 168
9 180 124 191
10 275 96 280
B . METEEEAEINY; = 183.0136 + 0.6488%x1; — 0.8392xxy;
EXEN | THERx, | AEREEEE . |DEREEE | I -9 | i— %)
1 150 150 156 154.451| 1.5487 2.3984
2 160 140 180 169.331] 10.6689| 113.8251
3 179 125 190 194.246| -4.2459|  18.0279
4 160 137 170 171.849| -1.8487 3.4177
5 190 120 198 205.579| -7.5785|  57.4340
6 210 99 250 236.177| 13.8227| 191.0669
7 178 119 189 198.632] -9.6323] 92.7818
8 160 145 168 165.135|  2.8649 8.2075
9 180 124 191 195.734| -4.7339]  22.4099
10 275 96 280 280.866| -0.8657 0.7495
aE 1842 1255 1972 1972.000|  0.0000| 510.3188
F19E 184.2 125.5 197.2
n 02
& TEHES) = S3,,,, =MSE= L = Zmitd) _ SOHE _ 9 97
%$%iﬁ%§%_ﬁy%ﬁﬂ5%§mﬁflx@-yﬁy i P @i~ Tl — %)
T BEE xu By X2 *i=y) |X0i= ¥)
1 150 150 156 3420 24.50| -41.20] 1697.44]  1409.04] -1009.40
2 160 140 180 2420 14.50| -17.20]  295.84 416.24]  -249.40
3 179 125 190 -5.20| -0.50| -7.20 51.84 37.44 3.60
4 160 137 170 2420 11.50| -27.20]  739.84 658.24|  -312.80
5 190 120 198 5.80| -5.50| 0.80 0.64 4.64 -4.40
6 210 99 250 25.80] -26.50| 52.80| 2787.84|  1362.24| -1399.20
7 178 119 189 -6.20] -6.50| -8.20 67.24 50.84 53.30
8 160 145 168 24201 19.50| -29.20|  852.64 706.64]  -569.40
9 180 124 191 420 -1.50] -6.20 38.44 26.04 9.30
10 275 96 280 90.80] -29.50] 82.80] 6855.84] 7518.24| -2442.60
BEH 1842 1255 1972 0.00| 0.00] 0.00] 13387.60| 12189.60| -5921.00
TEi91E| 184.2 125.5 197.2

E_BEES?

_SZ

V|x1x,

= MSE =

SSE

_ Y1 i=3)2=by XXt (11 =% )X (Wi =F) —by XTI 1 (X0 =% )X (V= 7) _

n—k— n—k-1
13387.60— 06488X1211809 620 1( 0.8392)x(—5921.00) 13387.60—79087.612—4968.903 _ 510.3188 —72.9027
o FEEEEREEERE | | [ NN
T P ) A Ll i
1 150 150 156 -34.20]  24.50| -41.20] 1697.44] 1169.64 600.25 -837.90
2 160 140 180 -24.20] 14.50| -17.20 295.84 585.64 210.25 -350.90
3 179 125 190 -5.20  -0.50] -7.20 51.84 27.04 0.25 2.60
4 160 137 170 -24.20] 11.50] -27.20 739.84 585.64 132.25 -278.30
5 190 120 198 5.80] -5.50[ 0.80 0.64 33.64 30.25 -31.90

F19E HsS3E




5/6/2025 10:50 AM BIREIR AR $EF ERBHMEMBY - HESZESD -
THEDERETIHRE (X1 — %) %
=R X1i— Xq|X20— X|yi— ¥ = PP | i— )P G— T[T
= B |BEE B i u= T Tl - 7 (x2i — X3)
6 210 99 250 25.80| -26.50| 52.80f 2787.84 665.64 702.25 -683.70
7 178 119 189 -6.20| -6.50| -8.20 67.24 38.44 42.25 40.30
8 160 145 168 -24.20| 19.50| -29.20 852.64 585.64 380.25 -471.90
9 180 124 191 -4.20| -1.50| -6.20 38.44 17.64 2.25 6.30
10 275 96 280 90.80| -29.50| 82.80| 6855.84| 8244.64 870.25| -2678.60
&5t 1842 1255 1972 0.00 0.00{ 0.00| 13387.60f 11953.60f 2970.50{ -5284.00
THE| 184.2 125.5 197.2
Sz = - D e L 297050 S x 729027 =
Sy (=) 2 Xy (= )2 [Ny Gy =) X G =) 11953.60x2970.50~[~5284.00]
_297950__ 7 9027 = 0.0285
7587512.8000 Zn ( ~ )2 1195360
2 — i=1\X1i—X1 2 — . —
sz Z?:1(x1i_f1)2XZ?:1(x2i_fz)2_[Z?=1(x1i—f1)x(xZi—f2)]2 g Sy 11953.60x2970.50—[~5284.00]2 X 72.9027
195380 959027 =0.1149
7587512.8000
52 _ [f%XZ?:l(xzi_fz)z"‘f%XZ?:l(xu'_fﬂz—ZXilszXZ?:l(xﬂ_fﬂx(xzi_fz)+l:| « Sz _
bo Z?:l(xﬂ_fﬂzXZ?:l(xzi_fz)z—[2?;1(x1i_f1)x(xzi_fz)]2 n y
2 2 — —
[184—.2 X2970.50+125.52x11953.60—2%X184.2x125.5X( 5284—.00)+i] ><729027= [533361696.824_1] ><729027
11953.60x2970.50—[—5284.00]2 10 7587512.8000 10
= [70.2947 + %] x 72.9027 = 5131.9606
Sb1 = = 1/0.0285 =0.1689 sz = = +0.1149 =0.3389
Sbo = /51319606 =71.6377
E) Bl =h5%E 73’\ 0 ETRERIE
R ERRZE IKEE 0=0.05 - IR FE- tan K1 toos10 5y =—t00257=-2.3646 ; ARG ?iﬁt“ =
to 05 10-2-1 = = to0257 = 2.3646(fEF3 Excel #1528 T.INV R EEHES) -
.FE fEREZ (null hypothesis) Ho: B1 =
C. ¥ 17 FR7% (alternative hypothesis) Hi: 1 #0 °
DETEMESRE—E
N — ﬁ — 0.6488 —
AA/:EI\}E I:I-I-/TE t b1 0.1689 38403
REMETEt=3.8403 > A Jﬁuu??ﬁtu | =2.3646 - MEMRTEMUREIHUKRRRE - #iwib
BERMRE Ho: p1=0 - BREIERER H1. Bl #0°
B @EEN 0 EITERRIBE
ARIERBE K a=005 - LRBERE 1, , = =toos ;4 =loors7=-2.3646 AR Gty =
toos 10,y = tooes7 = 2.3646(fF8 Excel 2 TINV EESHER) -
B.E F R (null hypothesis) Ho: p2=0
C.¥J17/BR5&% (alternative hypothesis) Hi: f2 #0 °
DEfEMESRE—tE
ﬁ 4 _ b _ 0.8392 _
RIEARETE ¢ sz ~iaes 24762
EMEFHTEt=-24762 < ERIRFE- b, =-2.3646 - MEMRFHENURBREIUBRET - #
15 48 & AR Ho: Bz =0 BXHIUREK H12 B2#0 -
¥j‘ BO ZE%%E/\\\ 1T1EXFIX 22
£20H H£53E



5/6/2025 10:50 AM EMBIAHMIEBRE  BRBINZMEN  HES ZED -
AL TEREIKE ¢=0.05 - £RIERFRE- toz ke toos =—tp.0257=-2.3646 ; E@UEE"E??E@JI_R_I =

—10-2-1

to.os =1o 0257 = =2. 3646(1%% EXC6| E Ej% T.INV Ugﬁéuﬁ]fb?ﬁa‘)

—1021

B.EEFEREZ (null hypothesis) Ho: po = 0 - fUREMEBZHHEEEFNR 0K - IKEHHESR 0

C. ¥ 17’ (alternative hypothesis) Hi: o # 0 * (REMEELHBEL SN 0K - EHEEAZER
0 -

D AT ERERTE—E

N _ & _ 183.0136 _
B EMMETE ¢ S " Tres 2.5547

EMREMETE t=2.5547 > Eﬁﬂﬁ%%ﬁtgn_k_l =2.3646 - MEMTEURERHIURKZEE - #iHE
RBIERMRER Ho: Bo=0 - EREIRR Hi:po#0 - RREMEBSLBBEE SN 0 - KEHBELS
ERO

EE  EEAEAPSH B - pi M ERERO

EX TR t#RET P8  TUE 95% OR 95% TBR 95.0% FBR 95.0%
Sl 183.0136  71.6377 25547 0.0378 13.6173 352.4098 13.6173 352.4098

X g 1 0.6488  0.1689 3.8403 0.0064 0.2493 1.0483 0.2493  1.0483
X B8 2 -0.8392  0.3389 -2.4762 0.0424 -1.6406 -0.0378 -1.6406 -0.0378

A& 158 NNT:ESEMBEIER 10 235 - SEZSEMERNNWFISHTHER (a1 MAER
B EIMBEESE (B A . )M EHREMUEME y( BN : IR TR - SRE I EERE
0y =Po+ Prxxu+ Prxxa+e - Hb g BFREIR - B t BEEBEKE a=0.05 DRIEERE
LEFEAPRER M EESER0

E5F | THER x|SR IS EE x| EMBEAEL
1 150 5 160
2 160 3 180
3 180 2 190
4 160 4 170
5 190 1 190
6 210 1 240
7 140 9 130
8 160 8 150
9 180 7 160

10 200 6 170

B MRARBHH AN ELERZRH

Exp THRBEFMER E W o | Sl e (e = )l - F)|(is )X
= = [ li — 2i — = = =
i B |EHEx BHRY)| & | % ' PG DX 0 §) |- %)
1 | 150 5 160 -23.0 04 | -14.0 529| 0.16 322 -5.6 -9.2
2 | 160 3 180 -13.0 | -1.6 6.0 169] 2.56 -78 -9.6 20.8
3] 180 2 190 70 | -2.6 | 16.0 49| 6.76 112 -41.6 -18.2
4 | 160 4 170 -13.0 | -0.6 -4.0 169 0.36 52 2.4 7.8
51 190 1 190 170 | -3.6 | 16.0 289 12.96 272 -57.6 -61.2
6 | 210 1 240 37.0 | -3.6 | 66.0 1369| 12.96 2442| -237.6 -133.2
7 1 140 9 130 -33.0 44 | -44.0 1089| 19.36 1452] -193.6 -145.2
8 | 160 8 150 -13.0 34 | -24.0 169| 11.56 312 -81.6 -44.2
9 1 180 7 160 7.0 24 | -14.0 49| 5.76 -98 -33.6 16.8
10 | 200 6 170 27.0 1.4 -4.0 729| 1.96 -108 -5.6 37.8
&ET| 1730 46 1740 0.0 0.0 0.0 4610 74.40 4680 -664.0 -328.0
Fi91E| 173.0 4.6 174.0

%218 HS3E



5/6/2025 10:50 AM BEMBIRAYM GRS  BRBANEZMEN  HETE

by = Z?:l(xzi—fz)zXZ?=1(xu—xl)><(yl—y)—2i=1(x1i—f1)><(x21—x2)x2i=1(x?—x2)><(yl—y) _ 74-.4-0><4-680—(—328.0)><(—6264—.0)
130400 T CGeqi— %) 2 XTI (= %) 2~ [TIh , (rqi =% )X (25— %) 4610x74.40—[-328.0]
= J35200 =0.5540
by = Z?:l(xli_fl)zXZ?:l(xzi_fz)X(Yi_y)_Z?:l(xli_i1)X(xzi_fz)XZ?:l(xéi_fﬂX(Yi_J_’) _ 4610><(—664-0)—(—328-0)><(24680)
1526000 Tl (g = %) 2 XTI (2= %) 2 [Di (04— %1 )X (22— %) 4610x74.40—[-328.0]
= =-6.4826

235400
bo= ¥; —by x % —byx ¥, =174.0—0.5540 x 173.0 — (-6.4826) x 4.6 = 107.9864

HETEEEHSERY; =107.9864 + 0.5540xx1; — 6.4826%x2;

N e e T P U N
ES R - ¥i Vi =V |G — I |-V |0i— Y
Flxy GBS o |WEREL, ‘ ‘
1 150 5 160 158.666| -15.334| 235.128 -14 196
2 160 3 180 177.171 3.171 10.054 6 36
3 180 2 190 194.732| 20.732| 429.831 16 256
4 160 4 170 170.688| -3.312 10.968 -4 16
5 190 1 190 206.754| 32.754| 1072.855 16 256
6 210 1 240 217.833| 43.833| 1921.374 66| 4356
7 140 9 130 127.196] -46.804| 2190.590 -44 1936
8 160 8 150 144.758| -29.242 855.103 -24 576
9 180 7 160 162.319| -11.681| 136.435 -14 196
10 200 6 170 179.881 5.881 34.587 -4 16
&5t 1730 46 1740 1740.000 0.000| 6896.924 0 7840
FME| 173.0 4.6 174.0
SSR= Y™ .(9; — ¥)? =6896.924 SST= Y™, (y; — 7)? =7840.00
BEHDHT(ANOVA)
%t B AR = 7 A .
sz,\X/E(.source B HRE (degrees FFM(sum 375 (mean P e
of variation) of freedom) of square)  square)
WER 2 6896.924 3448.462 25.5963  0.0000
TEE 7 943.076  134.725
AN 9 7840.00

AR TERRZEIKE ¢=0.05 © BRFE Faknk1 = Foos210-2.1 = Foos27 = 4.7374(fE A Excel A8 F.INV/F.INV.RT
KB EHER) -

B.E = E5& (null hypothesis) Ho: B1=p2=0

C.¥117R5&% (alternative hypothesis) Hi: B1 #0 or B2 #0 -

DEtBME#TE—F &

3448.462

an TF 4 — 2% _ 2Eomhe
BEMETE F 5 T o ~ 255963

EMEHETE F=255963> RHRE Faknk1_47374 ERERERBER Ho: f1=p2=0 - EHIIHR Hi: p1
#0orp2#0-

B | TTHER |G FMBEERE v | REMVERE | 5 yi—9i | 0i= )
1 150 5 160 158.6661|  1.3339 1.7793
2 160 3 180 177.1708]  2.8292]  8.0045
3 180 2 190 194.7324]  -4.7324]  22.3953
4 160 4 170 170.6882|  -0.6882]  0.4736
5 190 1 190 206.7545] -16.7545] 280.7119
6 210 1 240 217.8335]  22.1665] 491.3548
7 140 9 130 127.1963|  2.8037]  7.8609
8 160 8 150 144.7579]  5.2421]  27.4800
9 180 7 160 162.3195] -2.3195 5.3799

10 200 6 170 179.8811|  -9.8811]  97.6352

g8 HS3E



5/6/2025 10:50 AM SINBIR AR IR  BERBHNEZENEBN  HESZED -
SR ITHER xR FMBEEEE x |IREMBEAE 9 -9 | Gi— %)
BEt| 1730 46 1740 1740.0000,  0.0000| 943.0756
EigE|  173.0 4.6 174.0
n —5.)2
S 52|x . — MSE = i i—9)? _ 943.0756 _ 134.7251
n—k;l ~ 1?—2—1
5 _ _ Zi:1fx2i_x2) _ __ 53% _ 74.40 « 134.725] = 74.40
TR (=) 2XEI (= H) 2~ [0 (g = F) X (2= %) 4610x74.40~[~328.0]2 235400
134.7251 = 0.0426
n — 7. )2
S2 = _ Zizy (X1i7%1) ; — x §2 = 4610 x 1347251 = —£10
2P (g E)2XEI (= K) 2= [SI (=X X (= %5) | 4610x74.40~[~328.0]2 235400
134.7251 = 2.6384
§2 _ [’?%X2?=1(X2i—f2)2+f%XZ?=1(X1L‘—’?1)2—2X9?1X9?2XZ?=1(x1i—f1)><2(x2i—fz)+l] % §2
bo B G —%1)2 Xy (= %2) 2 [ X7 (g = %1 )X (i~ %2)] n y
2 2 — —_
[173.0 X74.404+4.6°“%X4610 2><173.0><4-.6><( 328.0) +i] « 1347251 _ [2846310 +i] % 1347251
4-610><74-.4-O—[—328.0]2 10 235400 10

[12.0914 n %] x 134.7251 = 1642.484

Sp, = 10.0426 =0.2064 Sp, =
Spy = ’55 = 11642.484 =40.5276
%j Bl ZEE%HA 0 L 1EXFIX R
RRTEREIKE 0=0.05 - G Jﬁuu?a'TEtan kel — tooslo 21
Loss 1,y = —tooes7 = 2.3646(fEFH Excel BRAE T.INV HEISHES) -
B.E & ERE& (null hypothesis) Ho: B1 =
C.¥J17{BR5% (alternative hypothesis) Hi: B1 #0 ©

DEtEREMTE—tE
N Y= _ b _ 0.5540 _
REMETIE ¢ 5 " 02068 2.6845

HEAETE t=2.6845 > 7151]5:111?315& ~

ABEARMRR Ho pr1= 0 - EREIIRER H1. Pr#0 -
B, 2RSSR 0 ETREEE

=2.3646 -

= to057 = 2.3646 ; ZHIEE

= 12.6384 =1.6243

k-1

??15—@,71_

BREMTEMRERBURRED - #HRE

AR o= 0.05 - BRIEIRBLs,,, = toss, , , = loosy = 23646 ; FEREERE o, =
toos 1,y = —toozs7 = ~2.3646(fEB Excel BAR T.INV HBS9IEIS) -

B.E B R (null hypothesis) Ho: p2=0

C.¥17 =% (alternative hypothesis) Hi: B2 #0 ©
DEtBMEARTE—tE

EREE = 722 = 220 = 39910
EMEMTEL=-39910 < EﬁJﬁﬁ%E—tg kg =—2.3646 - BMEMAHEUREIHIIRREE -
am T A8 E B {RAR Ho: [32-0 BB Ha [32;&0
B 2EEN 0 EIT R

ARIERRE K 0= 005 - HRIGR Eee, , , = = tooso p 4 =loos7=2.3646 ; ERER Ete, =
Loos 10y = ~loozs7 = ~2.3646(1EH Excel BAE T.INV HESHHETS) -

B.E # (&% (null hypothesis) Ho: Bo=0 - UEREMREBEZHEEHEN 0K - KEHEESRNO

5238 HS3E



5/6/2025 10:50 AM SRR AHMIERE - |BRBHNERMEN - ABET ZED -
C. #1715 (alternative hypothesis) Hi: Bo # 0 - RREMEEEHAHEH SR 0K - KEHBEAZSR
0 -
DA EREMTE—tE

bo

REMETE t=2.6645 > Eﬁﬂﬁuuﬁﬁt%n_k_l =2.3646 - WMEMRSHEMUNBESE I RKRESD - #iniE
MBERMS Ho Bo=0 BRI M Hupo£0 - KEREMEEEHHEH SN 0K - KEHHELS
Z£R0-

BR ERAELXPFSEB - BB BEAERO

%HE DR t#RET PE TR 9% LR 95%

&k 107.9864 40.5276  2.6645 0.0323 12.1539 203.8189

X E8 1 0.5540  0.2064 2.6845 0.0313  0.0660  1.0419

X#E 2  -64826  1.6243 -3.9910 0.0053 -10.3235 -2.6417

RE159 FERTHASMUFRER LB TERE v (BN /) - FF v B . )T EBZE yu(BNI
MEBEIT)IR TR - REIUEERET yi=po + B, + Poxxa+ & EP 81'7,%592%1:@ ° &
Rt EFEBEKE =005 DAIBEERRELEAPIRER M, EEF

EZBEi| PETFRE x| FExy | LBES )
1 44 5 130
2 50 3 120
3 47 2 95
4 40 4 119
5 46 1 90
6 52 1 92
7 49 9 130
8 60 8 150
B NRERBHI AN E L EREGE
gpa| DALE | EER ] b | ey | G |G G ) G — ) o ) >
i BB | | | R BT BY | RO 9} 0i- D@ )
1 44 5 130 -4.5 0.875| 14.25|  20.25| 0.7656] -64.125| 12.4688| -3.9375
2 50 3 120 1.5 -1.125]  4.25 225 1.2656, 6375 -4.7813]  -1.6875
3 47 2 95 -1.5] -2.125| -20.75 225 4.5156, 31.125 44.0938  3.1875
4 40 4 119 -8.5/ -0.125| 3.25|  72.25| 0.0156] -27.625| -0.4063|  1.0625
5 46 1 90 -2.5| -3.125| -25.75 6.25| 9.7656| 64.375| 80.4688  7.8125
6 52 1 92 3.5 -3.125| -23.75|  12.25| 9.7656, -83.125 74.2188] -10.9375
7 49 9 130 0.5 4.875 14.25 0.25 23.7656,  7.125 69.4688  2.4375
8 60 8 150 11.5| 3.875| 34.25 132.25) 15.0156 393.875 132.7188  44.5625
Baat| 388 33 926 0.0/ 0.000 0.00] 248.00) 64.8750| 328.000| 408.2500|  42.5000
FiHE 48.5 4.125| 115.75
b = Tia (o2 =%2) 2 XBiL 1 Ceq i =F) X Wi =3) =it 1 Ce1i —F1) X Cai = F2) XEit; (i=%2)X (v —7)  _ 64.8750X328-42.50x408.25 _
S (1= )X TP (0= H)2 = [T1 (1= X)X (X0i=55)] 248%64.875-[42.5]2
292038 =0.27504
14282.8
by = Tt (g = %)X B (o= Hp) X (Vi=F) =Bl 4 Ceai = %) X (g — ) X Bl 1 (01— )X(vi=y)  _ 248x408.25-42.50x328  _
Z‘{Ll(xu—fﬂzXZ‘{LI(xzi—fz)z—[Z?=1(x1i—f1)><(xzi—fz)]z 248x64.875—[42.5]?
57390 — 6.11269
14282.8

bo= ¥; —bix X —bax X, =115.75—-0.27504 x 48.5 — 6.11269 x 4.125 = 77.19556
AEHEEERAERD; =77.1956 + 0.2750%x1; — 6.1127%x2;

%248 HS3E



5/6/2025 10:50 AM BRI AAUMIERET  [SRBANEMENR  HESTSED -
HERB | FBTERE x| EE Xy | LHEESE ), Vi Vi -y | - }_/)2 yvi— ¥V | i— )_/)2
1 44 5 130 119.8609) 4.1109] 16.8996| 14.25| 203.0625
2 50 3 120 109.2858| -6.4642| 41.7860| 4.25| 18.0625
3 47 2 95 102.3480| -13.4020| 179.6143| -20.75| 430.5625
4 40 4 119 112.6480, -3.1020 9.6221| 3.25| 10.5625
5 46 1 90 95.9602| -19.7898| 391.6346| -25.75| 663.0625
6 52 1 92 97.6105| -18.1395| 329.0414| -23.75| 564.0625
7 49 9 130 145.6869| 29.9369| 896.2166| 14.25| 203.0625
8 60 8 150 142.5997| 26.8497| 720.9045| 34.25| 1173.0625
=1 388 33 926 926.0000|  0.0000| 2585.7192| 0.00| 3265.5000
E91E 48.5 4.125 115.75
SSR= Y™ .(9; —y)? =2585.7192 SST= Y™, (v —¥)? =3265.50
# 291547 (ANOVA)
w4 B AR =3 Mz =] e
:z,\X/JE(.source QEEIE(degrees EFM(sum 375 (mean FE PR (Y
of variation) of freedom) of square)  square)
JEER 2 2585.7192 1292.8596 9.5094 0.0198
A 5 679.7808 135.9562
E 7 3265.5000
AR TERRZEIKEE 0= 0.05 - BFFR1E Fuknk1 = Foos2s21 = Fooszs = 5.7861(fF A Excel #82 F.INV/F.INV.RT

(K EEHER) -

B. & #ERE (null hypothesis) Ho: 1= B2 =

C.¥9 1754 (alternative hypothesis) Hi: B1 #0 or B2 #0 -
DEtEMEMTE—F B

EIEHTEF=95094 >
Bi#0orB2#0 -

RS ME Fuknka = 5 7861 BRRERRR

Ho:B1=P2=0 - HEHEIIREK

EEE | LBITERBE x| £& xy | LB%ESE Vi Vi -9 »i— }71')2
1 44 5 130 119.8609 10.1391 102.8012
2 50 3 120 109.2858 10.7142| 114.7943
3 47 2 95 102.3480 -7.3480 53.9927
4 40 4 119 112.6480 6.3520 40.3473
5 46 1 90 95.9602 -5.9602 35.5245
6 52 1 92 97.6105 -5.6105 31.4777
7 49 9 130 145.6869| -15.6869| 246.0781
8 60 8 150 142.5997 7.4003 54.7649
=k 388 33 926 926.0000 0.0000[ 679.7808
F9E 48.5 4,125 115.75
$2 =82 =MSE= S0t _ 6797808 _ 135 9567
|x X2 ‘l’l—k;l _ 82_2_1
Sf _ ; Zi=1EX2i_X2) _ % 53% _ 64.8750 X 135.9562 = 64.8750
1 Z?=1(x1i—x1)2XZ?=1(x2i—x2)2—[Z?=1(x1i—x1)><(x2i—xz)] 248X64.8750—[42.5] 14282.8
135.9562 =0.6175
n v )2
Sz = . VA — x §2 = A X 1359562 = —
2 Z?ﬂ(xu-—xl)zXZ?=1(x2i—x2)2—[Z?=1(x1i—x1)x(x2i—x2)] 248x64.8750~[42.5] 14282.8
135.9562 = 2.3607
§2 _ [f%XZ‘{Ll(xzi—fz)z‘*f%XZ?=1(x1i—f1)2—2Xf1szXZ?=1(x1i—f1)><(xzi—fz)+l:| % §2
b - n = n = n = - \12 y
0 Zi=1(x1i—x1)2XZL-:l(xzi—xz)z—[Zi=1(x1i—x1)x(xzi—xz)] n

139816.8
14282.8

[48.52 X64.8750+4.125%X248—2x48.5x4.125%(42.5)

1 p—
248%64.875-[42.5) +§] x 135.9562 = [

5F25E HS3E

+3| x 1359562 = [9.7892 +



l]]l
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g] x 135.9562 = 1347.9

Sp, = 551 = v0.6175 =0.7858 Sp, = 532 = v2.3607 =1.5365

Sy = [Sh, = V1347.9 =36.7137
g 2ESN 0 ETRRR

AR TEBEIKE o = 0.05 - Jﬁﬁ??ﬁ-tgn_k_l = t0058 o, = tooss = -2.5706 ; BRI ELa, | =
=
to 0055 5 4 =to.0255 = 2. 5706(1@% Excel EXHS T.INV R EEHES )

Fgfﬁﬁﬂﬁ(null hypothesis) Ho: 1 =0
C.¥17 2% (alternative hypothesis) Hi: B1 #0 ©
DEtERMEMRTE—tE
WEGEHE = = = 2272 — 03500
E.Z Al R 1E- g = 25706 < MMEHMFTEtL=0.3500 < HRAEER 'TEta _k_q =2.5706 - IREH
*ﬂéﬁiﬁﬁxx)ﬁéﬂ.’?ﬁ;ﬁﬁﬁi CHERESERERS Ho B=0
B 2EERN 0 ETRRGE

AGRERRZEIKHEE o = 0.05 - Eﬁ”ﬁ%%'TE-tg'n_k_l t0058 91 = -toozs5 = -2.5706 ; HIAE 5‘?1Eta 1=
toos = to.0255 = 2.5706(fsEF3 Excel 58 T.INV K EEHES) -

—,8-2-1
B. FE’_ BR&& (null hypothesis) Ho: B2 =
C.¥J17{R5% (alternative hypothesis) Hi: B2 #0 ©
DEtERMEMTE—tE

Sh, 1.5365

EREMEE1=30784 > BREEFE, , =25706  BEMHEMNEZHIHRES - #ihiE

FBE MR Ho B2 =0 - IR H1. Bz #0-
# po BEFN 0 ETERRE

AREBEKE 0 =005 EABRE-ta), , , = toosg 5 g = looxss = -2.5706 ; AR Gty =
toos s, , = toozss = 2.5706(f/8 Excel A T.INV REZHELS) -

B.EE#& &R (null hypothesis) Ho: fo =0 - NREMEBSHEEEEN 0 K - IREHEESRN 0

C.¥417{f=% (alternative hypothesis) Hi: o # 0 - UREMEELHEEEHZR 0 - KEHHEASTERN

0 °
DETERERTE— B

Sbo 36.7137
E.Eﬁﬂﬁﬁ%ﬁ%-%ﬂ_k_l =-25706 < MWEMEEt=21026 < E1ﬂﬂﬁ%ﬁ1§t5 _x_q =2.5706 - BEMR
SHEURERERBREE - HEREIERRR Hopo=0 - 1t%*ﬂﬁ1lﬁlaﬁ%§ﬁz%z1aﬁﬁ%ﬁoHjvf
BEESRO
Ex  ERHEATERZH L AS
BE RHER t#RE P-E  FBR 95% PR 95%
Bk 771956 367137 21026  0.0895  -17.1801 1715712
X 2% 1 02750 07858  0.3500  0.7406  -1.7450 2.2951
X 2% 2 6.1127 15365 39784  0.0105 21631  10.0623

%268 HS3E



5/6/2025 10:50 AM SRBRAHMEERN - SRBNEMEN  HBSSESD -
SEHEM - K1 E S (multicollinearity)

EEREE TS  BEHCEURELIFEEIET - MEAERBEEENHBAMEE - AHBEZEIRAE
AEZ BER & Er,,, NEMBEZHENEREE - EMBZ 2 BRAERER , [ 0.7 B -
SEHGUNEREUMNERS  FELERGHELFHENGS -

NMAS/NEFRAAEREENSHNVGTER  EEZH U/ BAZEXRUNREERE - tJsEEEHRN
PEREIRZGHHEBEFRANTE  EENEERENEE  EENHE - At - E3REE2H 7 E
BZEHGUR - ARR/NEREEFEEERASHNMGEHE - HBEVUEE - REAREREEEER
o

Collinearity Diagnostics?

Model | Dimension |Eigenvalue Condition Variance Proportions
Index | (Constant) X1 X2
1 2.950 1.000[  0.00 0.00 0.00
1 2 0.049 7.760]  0.00 0.08 0.04
3 0.001 56.276| 1.00 0.92 0.96

2 Dependent Variable: Y

EHEMZERT B EE(eigenvalue)BU/)\ ~ &4 HE1Z(condition index)RIA ~ E R ELEZ (variance
proportions)AIA » FRANEFENEAHFEEBBERFE -

TEER L EER S Vfﬁ‘:P LEFEENEREEEHKEENTERE  F—EBEEMALEREENP -
HIL - BFRZELEE O - ol DI HE MBI -

15.6 ERERSEETAET AR
EZIAMEREREIP  MARRNERUS/NER L BEETREEERETEIN); =bo+ b+ brxxy
+byxasi + ...+ bpxy © EBELESENPREER B, EZBEUNASZRN 0(EBEEMREE Ho: Bi=0 - BRY
I7{RER Hy: Bi#0) - M FAZE#E # T % &l (adjusted coefficient of multiple determination) RZE/ES @ B REES
ENG - At EEREAEN I LUBRARIERARESR y; -

15.6.1 B ft 5T (point estimation)

PIICEHEER 10 235 - KESESXRMERNNFI9SRTHER v, AEHREEREE o M
SHREIAERERH N 10 BEXMEAEN - BEEESEMENNFHEEHTHER v, A EA
EETEE B VOSHREABERESZR y,NEETRERSIEZERY; =183.0136 + 0.6488xx1; — 0.8392xxy; °
EFHEEHTHEHER v /& 250 HEBREETEE & 350 B SHREIABARAEEHNTEGEY, =
183.0136 +0.6488x250 - 0.8392x350=51.49 ; G HITHER x4 350 AR HREETEE xi & 150 FF -
SHHEREREEHTEMEY; =183.0136 + 0.6488x350 — 0.8392x150 = 284.21 °

15.6.2 E[E {5t (interval estimation)

BEFE ST BN EFRRIRESR - BIREE ), TR IS BmiE | F—182 Eﬁ‘igﬂf):?ﬁ—
F57E BUE x10, X20, X30,..., ko 5 - FRRUKEE R 2 F1T1EY, ~ E(yo)3k E(y|xo)El’\J1E§EEF'ﬁ , B_EERBEEEIK
B —REBUE x10, x20, X30,..., Xio I - FORIKEEL y: Z BRI EUE yo WISEERE - LXTW@%T%]‘I:WIQ‘%%%Z
I —PEHEEER AR ML yi=Bo + Prxxvu + Poxxai +eni=1, ..., n

15.6.2.1 TERMKRE I 2 F19MHy, * E(yo)=X E(y|x10,x20)8 5 B EE

F7E HS3E



5/6/2025 10:50 AM BREBIRAYMERE - [BRBANZMEN  HETFED
FERERAEXT BEE oMl BBREBESHE BEINNEECEBEERERESERGP,; =bo+bix;
+ baxxg; + byxxsi + ...+ b)) PROKE EGLETEY, BN %ﬁgﬁj\?ﬁyo~N(E(yo) 50) °
(Xlo—fﬂzxZ?:l(le—fz)z+(7C20 %) 2 XTI 1 (g —%1)%—2X (19— %1 ) X (X0 — xz)le 1(x11—x1)x(xzi—fz) +l
T ey i—%1)2X T (pi—%p) 2 —[L1 1(x11—x1)><(x21—x2)] n
BIREHNREREY > AR EREBEZEREE (0 M xn)AE N RER ZFI91EY,  E(yo)3X E(yxi0,%20)
HEBEERE :

o2

=62 X
Yo G

5\70 + Z%XO'y

%ﬁ“ﬁ@ﬂ!rﬁ%,\%ﬂ o2 RAENFT  FERE B E BEUE (x10 M xa0) G T IREEBIZ FI91EY,  E(yo) B E(ylx10,x20)

Yo £ tzn—k—l % 5370
ERNESREGRBRY > F - TLURMRSBEASRESY, , ~MSE= S0 — Za0ii sy

REUBRESRY o WE - BREBEHE), NERYSE  BERBBEE k-1 1 D% - BEREY
Z 9By, ~ E(y0)B E(ypiox0) B SEER

2 _ ¢2 (x10—%1)* XTI 1(x2l_x2) +(a0=F2) XXl (eyi—%1)?=2X (x 10~ x1)x(x20—x2)><21 1(x11—x1)x(x21—x2)
S =S ylxaxy X
172 PN 1(x11_x1)2><2l 1(x2i=%2)%— [Zl 1(xll_x1)x(x21_x2)] n
= 2 _ ¢2 — _ _SSE _ XL i—90)% _ Ziii—bo—byXx1i=byXx1)?
’\EPS = Sylux, ~MSE n—k—-1 n—k—-1 n—k—-1

g6 155 PTCEHEERA 10 23 - BEZXMENNFOEETHER v, AEREEEE o MF
PEHREIBRERH SN MR - BAMEEREAEIN), = bo + by + by, EITTE
Al - FHRGESHITHERS 200 B BREETEESR 150 5 - FHOREIAHREBHUS) T

BEKE =005 WEBEED -

EXEN | THER Y | AEREEEE » | AHREER ),
1 150 150 156
2 160 140 180
3 179 125 190
4 160 137 170
5 190 120 198
6 210 99 250
7 178 119 189
8 160 145 168
9 180 124 191

10 275 96 280

B . hETEEEEAEIY; = 183.0136 + 0.6488%x1; — 0.8392xxy;
AEETED, = 183.0136 + 0.6488xx1; — 0.8392xx2; = 183.0136 + 0.6488x200 — 0.8392x150 = 186.8936

EEMIITHER | DEREEEE » |EHAEZH ), Vi yi— ¥i | 0i— $)?
1 150 150 156 154.451| 1.5487 2.3984
2 160 140 180 169.331| 10.6689| 113.8251
3 179 125 190 194.246| -4.2459|  18.0279
4 160 137 170 171.849| -1.8487 3.4177
5 190 120 198 205.579| -7.5785|  57.4340
6 210 99 250 236.177| 13.8227| 191.0669
7 178 119 189 198.632| -9.6323| 92.7818
8 160 145 168 165.135]  2.8649 8.2075
9 180 124 191 195.734| -4.7339|  22.4099
10 275 96 280 280.866| -0.8657 0.7495
a8% 1842 1255 1972 1972.000{  0.0000] 510.3188
F191E 184.2 125.5 197.2

%288 HS3E
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_52
S2 = 52, ~MSE= —SE. — Zn0I0r _ 3103188 _ 45 457
T 8 = & _
%%%ﬁiﬁ BHAERRES “‘\Exli_ Xy |X2i— Xp i— § (o= %) |(x2i— %) bar = &)
H x1 BTEE x| BE i (o2i = %3)
1 150 150 156 34.20] 2450 -41.20] 1169.64] 60025  -837.90
2 [ 160 140 180 2420]  14.50[ -17.20]  585.64]  210.25]  -350.90
3 [ 179 125 190 5200 -0.50] -7.20[  27.04 0.25 2.60
4 | 160 137 170 2420] 11.50] 27.20]  585.64] 13225  -278.30
5 [ 190 120 198 580 -5.50] 0.80]  33.64]  30.25 -31.90
6 | 210 99 250 25.80] 26.50] 52.80] 665.64] 702.25]  -683.70
7 | 178 119 189 620 -6.50] 820]  3844] 4225 40.30
8 | 160 145 168 24.20]  19.50[ -29.20]  585.64] 380.25]  -471.90
9 | 180 124 191 420 -1.50] 620  17.64 2.25 6.30
10 | 275 96 280 90.80] -29.50] 82.80] 8244.64| 870.25] -2678.60
&t 1842 | 1255 1972 0.00  0.00] 0.00| 11953.60| 2970.50| -5284.00
E9E| 1842 | 1255 197.2

SZ _ SZ [(xlo )2V 1(x21—x2) +(x20—%2)? XZL 1(x1i=%1)% = 2% (19— %1 )X (X0 — xz)XZL 1(x11_x1)x(x21_x2) ] _
Yo YIx1x 1(x11._x1) XZ sy (x2i—%2)%— [E 1(xll_x1)x(x2L_x2)] n
(200—184.2)2><2970.50+(150 125. 5)2><11953 60—2x(200-184.2)x(150—125.5)x(-5284.00) , 1] _
72.9027 x [ 11953.60x2970.50— [—5284.00]2 +1_0] = 72.9027 x
[+ 2| = 122.6620
7587513 10

Sy, = \/572 = V122.6620 =11.0753

o £ oten ey X Sg = 1868936 = teosyo, , x 110753 = 1868936 + 2.3646 x 11.0753
1868936 + 26.1886

ZX aBHTHERS 200 HABREEEER 150 i FHOREAEREREENEEER

160.70~213.08 E

AR 15.10 NTNTESEMLEER 10 238 - SEZFMEROFOEHTHER (e 7T)  MAER
FRFMBEERE o (B R)MNFEEREMBPEAE (B : F)IIR TR - MRIIEREE
=Bo+ Pr<xii+ Poxxy + & ETTRA - Hf & RRER - FHEHMAESHITHEERS 200 EMAE

W%ﬁ%ﬂﬂﬂ BEHEHER 5 Xis - TS HREMBIAEy, EBEKE =005 WEEER -

B | 1THEM x| SFMBEERE x| IEMBEAREL
1 150 5 160
2 160 3 180
3 180 2 190
4 160 4 170
5 190 1 190
6 210 1 240
7 140 9 130
8 160 8 150
9 180 7 160

10 200 6 170

BR . AETEEERSERD; =107.9864 + 0.5540xx1, — 6.4826%x2;
BEEETED, = 107.9864 + 0.5540%x); — 6.4826%x2; = 107.9864 + 0.5540%x200 — 6.4826x5 = 186.3636

B | THER x| SFMBEERE x| WEMBEAREL i Vi yi— 9 | i= %)
1 150 5 160 158.6661|  1.3339 1.7793
2 160 3 180 177.1708|  2.8292 8.0045
3 180 2 190 194.7324|  -4.7324|  22.3953
4 160 4 170 170.6882|  -0.6882 0.4736
5 190 1 190 206.7545| -16.7545] 280.7119

2208 HS3IE



5/6/2025 10:50 AM ERBIEAUMBERE  SREBENZMEN  HESTZED -
SEMIITHER x| REMBHEEE x| IWEMBEMEL y; Ji yi— Vi | i— 9)?
6 210 1 240 217.8335 22.1665| 491.3548
7 140 9 130 127.1963 2.8037 7.8609
8 160 8 150 144.7579 5.2421 27.4800
9 180 7 160 162.3195 -2.3195 5.3799
10 200 6 170 179.8811 -9.8811 97.6352
=5 1730 46 1740 1740.0000 0.0000f 943.0756
Fi518 173.0 4.6 174.0
52
SZ =82, . =MSE= —SE_ _ MaDidf _ 9980756 _ 34 795,
—k— n-k-1 10-2-1
waent | TIHEFRFMEER € W _ oz oz
E%%ﬁ X1 — .fl o fz i — }_/ (xli_ fl)z (XQ[— fz)z E(xll x_l) E(XZI x_z) (xll J—Cl) X
i Bxu |[EEE x|BEEE Gi= P 0i= §)|02i— %)
1 150 5 160 -23.0 04| -14.0 529 0.16 322 -5.6 9.2
2 160 3 180 -13.0 -1.6 6.0 169 2.56 -78 -9.6 20.8
3 180 2 190 7.0 -2.6 16.0 49 6.76 112 -41.6 -18.2
4 160 4 170 -13.0 -0.6 -4.0 169 0.36 52 2.4 7.8
5 190 1 190 17.0 -3.6 16.0 289 12.96 272 -57.6 -61.2
6 210 1 240 37.0 -3.6 66.0 1369 12.96 2442 -237.6 -133.2
7 140 9 130 -33.0 44| -44.0 1089 19.36 1452 -193.6 -145.2
8 160 8 150 -13.0 34| -24.0 169 11.56 312 -81.6 -44.2
9 180 7 160 7.0 24 -14.0 49 5.76 -98 -33.6 16.8
10 200 6 170 27.0 1.4 -4.0 729 1.96 -108 -5.6 37.8
&t 1730 46 1740 0.0 0.0 0.0 4610 74.40 4680 -664.0 -328.0
|| 173.0 4.6 174.0
S'2~ _ Sz [(Xlo %1)? le 1(x21—x2) +(x20—%2)? XZL 1(xll_x1) —2X(x19=%1)X (X290~ xz)XZL 1(x11_x1)x(x21_x2) ] _
Yo YIx1x 1(X1L_x1)2><2 sy (x2i—%2)%— [E 1(X1L_x1)><(x2L_x2)] n
— 2 2
134.7251 x [(200 173.0)2x74.40+(5— 46) X4610—2%(200—173.0)X(5—4.6) X (— 3280)+_] — 1347251 x [62060 +i]
4610x74.40—[—328.0]2 10 235400 10
=48.9910
SJA,0 = = 1v48.9910 =6.9994
Vo = tan k1 X Sf’o = 186.3636 =+ toos10 geq X 6.9994 = 186.3636 + 2.3646 x 6.9994
= 186 3636 + 16.5507
EX  ESHTHER® 200 EMABERNGFEMBHEEESR 5 XE - FIEISHREMBIMEyNEBEE™E
169.81~202.91 #K
HE 1511 ERTHB S UEEKE - LB TIFRE x(BAL: /M) - FF xv(BN : F)N EBEZEE y(BN :
WMaET)IIN TR - MEUEERIRI yi=Bo + B + P+ & - EP o /BREER - B
HE LA TIERER 45 /N\HHEEE 7 R - VI EBEFESy EBEEKE =005 WEBEEH -
2WEi| LETIERE x| F& xu | LEESE Vi
1 44 5 120
2 50 3 105
3 47 2 103
4 40 4 110
5 46 1 96
6 52 1 100
7 49 9 152
8 60 8 150
B . NBEREBAXFELOEREEGE
308 HS3E




5/6/2025 10:50 AM BREIRAIUMIERE - SRBAMEZMENR  HESZED
Bl DELE o [EER e e o G | G (G )l - Bl — )
i =31 - 1By Xy X %)’ %)Y [X0i— ¥) X@i— §) [} %)
1 44 5 120 -4.5| 0.875 3 20.25| 0.7656 -13.5 2.625 -3.9375
2 50 3 105 1.5 -1.125 -12 2.25| 1.2656 -18.0/ 13.500 -1.6875
3 47 2 103 -1.5| -2.125 -14 2.25| 4.5156 21.0] 29.750 3.1875
4 40 4 110 -8.5| -0.125 -7 72.25| 0.0156 59.5 0.875 1.0625
5 46 1 96 -2.5| -3.125 21 6.25| 9.7656 52.5| 65.625 7.8125
6 52 1 100 3.5| -3.125 -17 12.25| 9.7656 -59.5| 53.125| -10.9375
7 49 9 152 0.5 4.875 35 0.25] 23.7656 17.5| 170.625 2.4375
8 60 8 150 11.5| 3.875 33 132.25] 15.0156 379.5| 127.875| 44.5625
=X 388 33 936 0.0/ 0.000 0] 248.00| 64.8750 439.0| 464.000| 42.5000
Fia1E 48.5 4125 117.0
b, = X1 (i = %)X (0= X)X (Vi=F) XL 4 Ce1i =% X (i —Fo) X Bl 1 (X2i=)X(Vi=F)  _  64.8750x439-42.50x464 _
T (onim ) 2XEL (2= %)? = [E Ceai =) X (i %) 248x64.875-[42.5]2
T2~ 0.61334
14282.8
by = Xi g (egi = %) XX (2= X)X (Vi=F) =Bk 4 Ce1i %) X (i —F2)X B (2= X (Vi=F) _ 248X464-42.50x439 _ 96414.5
Zln:l(xli_fﬂzXZ?:l(xzi_iz)z—[2?:1(x1i_f1)x(xzi_fz)]2 248x64.875—[42.5] 14282.8
=6.75042
bo= ¥; —bi1x X; —bax X, =117.0—0.61334 x 48.5 — 6.75042 x 4.125 = 59.4077
BETEERHENY; =59.4077 +0.6133xx1; — 6.7504xxy
BEAEETED, =59.4077 + 0.6133%x1; — 6.7504%x2; = 59.4077 + 0.6133x45 — 6.7504x7 = 134.2608
2B | TETIFERH x, | EE x| LHEXEE Vi Vi - ¥ i— )71')2
1 44 5 120 120.1466| -0.1466 0.0215
2 50 3 105 110.3258| -5.3258 | 28.3640
3 47 2 103 101.7354| 1.2646 1.5993
4 40 4 110 110.9428| -0.9428 0.8890
5 46 1 96 94.3716| 1.6284 2.6517
6 52 1 100 98.0516 1.9484 3.7962
7 49 9 152 150.2149 1.7851 3.1864
8 60 8 150 150.2112| -0.2112 0.0446
aE 388 33 936 936.0000 0.0000 | 40.5526
518 48.5 4.125 117.0
2 2 _ SSE Y. (vi-9)? _ 405526 _
S5 = Shxyx, =MSE= —— = SE2 = =0 = 81105
Sg - g2 [(x10—x1) XZ;:1(xzz—x2)2+(x20-fz)2XE?:1(x1i-f1)2—Zx(xw-fﬂx(xzo—fz)XZ?:l(xli-fl)x(xzi—fz)_I_l] _
Yo Ylxax, Z?:l(xﬂ_fﬂzXZ?:l(xzi_fz)z—[E?;l(xﬂ_fﬂx(xzi_’?z)]z n
_ 2 _ 2 _ — —
81105 x [(45 48.5)2%x64.875+(7—4.125)%2x248-2x(45—-48.5)x(7 4.125)x(42.5)+1] — 81105 x [3699.906 1] _
248%64.875—[42.5]? 8 14282.8 8
3.1148
SJA,0 = 4/3.1148 =1.7649
Vo =+ tan k1 ¥ SJA,0 = 1342608 =+ toosg ., X 1.7649 = 134.2608 + 2.5706 x 1.7649 =

2

1342608 + 4.5368
EX  ELBIERER 45 NHHEFE 7 FhF -

X 15 FIBEEY RSB ER 129.72~138.80 BT

15.6.2.2 THRIIKEE yo WISEER

1717&%%7 yo U EBEBMEER - BITH - Jo = e WHEDMIIA - EEBRSENTD - BEH
xio M x0 EBMRBENHR - EBINAEEEED Eaa?ﬂfctbEMW@ME‘HE;}OJTJ:EA*‘ﬂ;%ﬁ?ﬁ
Po~N(E(y0),05,) ° B yo— Jo =eo DTIMBREREDT yo— Jo =e0~N(0,03) yo— Jo~N(0,05 _5.) ©

(19—%1)? XZ 1(x21—x2) +(x20—x2)2><21 1(x11—x1) —Zx(x1o—x1)x(xzo—xz)le 1(X1l—x1)><(x21—x2)

= 02 X
Zl=1(x11—x1)2XZl=l(x21—x2)2 [ZL=1(x11—x1)x(x21—x2)]

+

_O'

Geo Yo—Yo
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5/6/2025 10:50 AM BRI AAUMIERET  [SRBANEMENR  HESTSED -
~+1
11"‘-":@&!5%2,\%1 o’ DI - KB y WEEE™
5}0 + ZZ X Oy0-9o
SREHSRBRY o KA - KBy MEHER
Yo & tan oy X Sy-g
EARMKEHBIRERY o R ARERIRAZ RS, , OrRERBEEEH S EE B
WREHAEGEEZE - JHEEHS, _;,  BERABRE k- 182 - EHIKREE y WEBR
&
Jeo = 5330 ) - 52|X1X2 %
(x10— x1) le 1(x2i— Xz) +(x20— xz)zle 1 (xqi— x1) —2X(x19=%1) X (X9~ xz)le 1 (g =% x (x5 — x2)+ +1
L:1(x11 %1)? XZL:1(X21 %2)? [lel(xu xl)x(le—xz)]
HEF‘SZ — MSE = SSE  _ Xt i=90% _ Ziti(Vi—bo—byXx1;=DyXx51)>
- |x X2 n—k—1 n—-k—1 n—k—1

6l 15.6 PUTEEHERER 10 22 SEAZXMERNNTFHESHTHER v, AEREEEE . MF
HEHRETBREEY SN K - BBMETEDRESER); = bo + by + baxxy, EITTE
Al - BHGEESRTHERR 200 AT EREEEEAR 150K REAEBRAEEH=E yEBE
K#EE a=0.05 WEBER -

XM THERx, | AHREEEE » | A BEREEH )
1 150 150 156
2 160 140 180
3 179 125 190
4 160 137 170
5 190 120 198
6 210 99 250
7 178 119 189
8 160 145 168
9 180 124 191
10 275 96 280
BEE . ETEEESEIND; = 183.0136 + 0.6488%x1; — 0.8392xx2;
Po = 183.0136 + 0.6488xx1; — 0.8392xx2; = 183.0136 + 0.6488x200 — 0.8392x150 = 186.8936
SXEMI|TTHERx, AEREEEE | AEHREEZH ) Vi -9 | i— W)
1 150 150 156 154.451|  1.5487 2.3984
2 160 140 180 169.331] 10.6689] 113.8251
3 179 125 190 194.246| -4.2459| 18.0279
4 160 137 170 171.849| -1.8487 3.4177
5 190 120 198 205.579| -7.5785| 57.4340
6 210 99 250 236.177| 13.8227| 191.0669
7 178 119 189 198.632] -9.6323| 92.7818
8 160 145 168 165.135]  2.8649 8.2075
9 180 124 191 195.734] -4.7339|  22.4099
10 275 96 280 280.866| -0.8657 0.7495
Bt 1842 1255 1972 1972.000/  0.0000| 510.3188
F9E 184.2 125.5 197.2
2 2 . SSE _ YL,(v;-9)? _ 5103188 _
S = Spiix, ~MSE= —— = SE2 =1 = ———— = 72,9027
. |ITHEREHREIHRE s
SR . Xii— Xy |x2i— Xy yi— ¥ |(ni— Xp)? |Gi— %p)? (x1s 3‘1) )
Bx, |BEEx B8y (v2i — %)
1 150 150 156 -34.20]  24.50] -41.20] 1169.64]  600.25 -837.90
£RE H3EHE




5/6/2025 10:50 AM EIMEIR AR EER C BEBIEMBR HESZESD -
THEHEBEEERERBRE oz
EEER . o= Xii— Xy [X2i— Xg [yi— § |(c1i— X1)? |[(r2i — X3)? (1 361) x
Bx: BEEBx By (21 = X7)
2 160 140 180 24200 14.50| -17.20|  585.64| 210.25 -350.90
3 179 125 190 -5.20| -0.50| -7.20 27.04 0.25 2.60
4 160 137 170 24200 11.50| -27.20| 585.64 132.25 -278.30
5 190 120 198 5.80 -5.50| 0.80 33.64 30.25 -31.90
6 210 99 250 25.80| -26.50| 52.80| 665.64| 702.25 -683.70
7 178 119 189 -6.20| -6.50| -8.20 38.44 42.25 40.30
8 160 145 168 -2420| 19.50| -29.20|  585.64|  380.25 -471.90
9 180 124 191 4200 -1.50| -6.20 17.64 2.25 6.30
10 275 96 280 90.80| -29.50| 82.80| 8244.64| 870.25| -2678.60
&t 1842 | 1255 1972 0.00 0.00| 0.00] 11953.60| 2970.50| -5284.00
%ﬁ@ 1842 | 1255 197.2
_ _ 2
0-920 - YO Yo =S Y]x1x2 x

(x10=%1)2 X3 (Xi=%2)%+(x00—=%) 2 XXM (x1i=%1)2=2X(x10=%1) X (X=X ) XTI (x1;=%1 )X (Xj—=%5) = 1
[ 10 1 i=1\AX2i Zn 20 - 2 nl 1\A11 - 1 — 10 i 20 _2 21 1\A11 1 21 2 + - + 1 — 72'9027 X
Zi=1(x1i—x1)2X2i=1(xzi_x2)2—[Zi=1(x1i_x1)><(x2i_x2)] n
[(200 184.2)2X2970.50+(150—125.5)2x11953.60—2x(200—184.2) X (150—125.5) X (—5284.00)
11953.60X2970.50—[—5284.00]2

+=+1| =195.5647
10

+ 14 1] =72.9027 %
10

[12007577
7587513

Syo-9 = /53%0_370 = v195.5647 =13.9844
k-1 < Syo-9, = 186.8936 + t00510 ,_q ¥ 139844 = 186.8936 + 2.3646 x
13. 9844 = 186.8936 + 33.0676

EX GEBHOTHERA200 AT EREEEER 150K REABRERHE yHIEEEM 153.83~219.96
E

JA’oit“

P

A& 15.12 NINTESEMBEES 10 257 - SEEXMEHFEEHTHEER v (a8 T MAER
FRFMVEERIE xo(BAL : )M E HIREMBPEAEL y( B #)FIR PR - MBUEHET
yi=PBo+ Pr<xn+ Poxxa + & ETTRRA - Hp o, BRREIR - FHEGESHTHERS 200 EMAE
RHmFMBEHES 5 XI5 - BHREMBAE yo EERZKE 0 =0.05 WEEER -

B | 1THER x| BRFMBEERE xo | IEMBEAREL y:
1 150 5 160
2 160 3 180
3 180 2 190
4 160 4 170
5 190 1 190
6 210 1 240
7 140 9 130
8 160 8 150
9 180 7 160
10 200 6 170

B . AETEEEAEINY; =107.9864 + 0.5540%x1; — 6.4826%x2;
REEETED, = 107.9864 + 0.5540%x); — 6.4826%x2; = 107.9864 + 0.5540%x200 — 6.4826x5 = 186.3636

BRE | 1THER x| BFMBEERE xo | IREMBEAREL y: Vi yi— i | Gi— %)
1 150 5 160 158.6661|  1.3339 1.7793
2 160 3 180 177.1708|  2.8292 8.0045
3 180 2 190 194.7324| -4.7324]  22.3953
4 160 4 170 170.6882|  -0.6882 0.4736
5 190 1 190 206.7545| -16.7545] 280.7119
6 210 1 240 217.8335| 22.1665| 491.3548

233H HS3E
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ml)

#D

BN | THER ), | GEMBERE x| IREMBEAAE i yi— ¥ | i— $)
7 140 9 130 127.1963]  2.8037 7.8609
8 160 8 150 144.7579]  5.2421]  27.4800
9 180 7 160 162.3195]  -2.3195 5.3799
10 200 6 170 179.8811]  -9.8811]  97.6352
a5t 1730 46 1740 1740.0000|  0.0000| 943.0756
FigE  173.0 4.6 174.0
n . —.)2
SZ = 82, =MSE= —Sb_ _ MaDidh _ 930756 _ 34 795
2 n—k-1 n—k—1 10—2—-1
een TIHE FFFIMBEIR € WM B B e e e = #)|0o — %) (ei— %) X
X1i— Xqp|X2i— X \Vi— ¥V |= 2 = \2 S P =
i Flxi |FEBIE xu|BEAREL y, %) %2) (i P)X 0= §) |2 = X2)
1 [ 150 5 160 2300 04 -14.0 529 0.16 322 -5.6 9.2
2 | 160 3 180 21300 -L6] 6.0 169] 256 -78 9.6 20.8
3| 180 2 190 70 2.6 160 49  6.76 112]  -416 -18.2
4 160 4 170 -13.0 -0.6 -4.0 169 0.36 52 2.4 7.8
5 190 1 190 17.0 -3.6 16.0 289 12.96 272 -57.6 -61.2
6 210 1 240 37.0 -3.6 66.0 1369 12.96 2442 -237.6 -133.2
7 140 9 130 -33.0 4.4 -44.0 1089 19.36 1452 -193.6 -145.2
8 160 8 150 -13.0 34| -24.0 169 11.56 312 -81.6 -44.2
9 180 7 160 7.0 24| -14.0 49 5.76 -98 -33.6 16.8
10 200 6 170 27.0 1.4 -4.0 729 1.96 -108 -5.6 37.8
a5t 1730 46 1740 0.0 0.0 0.0 4610 74.40 4680 -664.0 -328.0
I’iﬁﬁ 1730 46 | 1740
2 _ — 2
er B J’O Yo =S Y|x1x2 x

[(X10—x1) XUT 1 (X =%2) %+ (00— %) * XTI 1 (X1 =F1 )% —2X (X1 0= %1 ) X (X0 =Fp) XTI 1 (X1 =F1) X (X2 —%7)

N (xqi—%,)2 XZ?=1(XZL-—J?2)2—[Z?=1(x1i—9?1)><(x2i—f2)]2

+ % + 1] = 134.7251

_ 2 _ 2 _ _ _ _
« [(200 173.0)?X74.40+(5-4.6)*%x4610—2x(200—173.0)X(5—-4.6) x( 328.0)+i+ 1] —134.725] x [62060 +i+ 1]
4610x74.40—[—328.0]2 10 235400 10
= 183.7160
Syy9s = /550—90 = V183.7160 = 13.5542
Do % tan ey % Sy-g, = 1863636 £ fewsi, ., X 135542 = 1863636 + 23646
13.5542 = 1863636 + 32.0502

EZZE  EESHTHERS 200 EMABRGEMIEHES 5 XN - SHREMVERE yo WEEBEER
154.31~218.41 R

RE 1513 EiTA S UEBE - EBTIFRE xi(BAL: /IF) » FE xu(BN : F)MN LIBZEAE yi(BAL:
WMaET)IIN TR - MEUEERIRI yi=Bo+ By + P +& - EP o /BREER - B
MTE LA TERES 45 /NSBEFE 7 FF - LEFEE yEBEKE 0=0.05 HEEERE -

XBER | CBATHERE Y | F&x | LBXE),
1 44 5 120
2 50 3 105
3 47 2 103
4 40 4 110
5 46 1 96
6 52 1 100
7 49 9 152
8 60 8 150

B N RAREHBE AN L ERGE

%348 HS3E
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pg | LBETLE — B | xim | - | | G | Ga— [ — &[G — B)|Gon — E)
i =31 = 1By X X, iy %)’ %)Y [X0i— ¥) X@i— §) [} %)
1 44 5 120 -4.5| 0.875 3 20.25] 0.7656 -13.5 2.625 -3.9375
2 50 3 105 1.5 -1.125 -12 2.25| 1.2656 -18.0/ 13.500 -1.6875
3 47 2 103 -1.5] -2.125 -14 2.25| 4.5156 21.0] 29.750 3.1875
4 40 4 110 -8.5| -0.125 -7 72.25| 0.0156 59.5 0.875 1.0625
5 46 1 96 -2.5| -3.125 21 6.25| 9.7656 52.5| 65.625 7.8125
6 52 1 100 3.5 -3.125 -17 12.25| 9.7656 -59.5| 53.125| -10.9375
7 49 9 152 0.5 4.875 35 0.25| 23.7656 17.5| 170.625 2.4375
8 60 8 150 11.5| 3.875 33| 132.25| 15.0156 379.5| 127.875| 44.5625
A&t 388 33 936 0.0/ 0.000 0/ 248.00| 64.8750 439.0| 464.000| 42.5000
¥ia1E 438.5 4.125| 117.0
b, = Z?=1(x2i_f2)2XZ?=1(X11'_721)X(yi_l_’)_Z?:l(xli_fl)X(xzi_fz)xz:?=1(x§i_f2)x(:Vi_l_/) _  64.8750x439-42.50x464 _
TP 1 e i=X1)2X TPy (=522 = [y (o1 =51 X (21— %2) | 248x64.875-[42.5]?
7018 ~0.61334
14282.8
by = Z{‘:l(xli—il)zxz?:l(xzi—fz)x(yi—i)—z?:l(xu—fl)x(xzi—fz)xz?:l(x;i—fl)x(yi—y) _ 248x464-42.50x439 _ 964145
Zln:l(xli_fﬂzXZ?:l(xzi_iz)z—[2?:1(x1i_f1)x(xzi_fz)] 248%64.875-[42.5] 14282.8
=6.75042

bo= ¥; —bi1x X; —bax X, =117.0—0.61334 x 48.5 — 6.75042 x 4.125 = 59.4077
AEHEEERSERD, =59.4077 + 0.6133%x1; — 6.7504xx2

B ETED, =59.4077 + 0.6133%x1; — 6.7504%x2; = 59.4077 + 0.6133x45 — 6.7504x7 = 134.2608

S| IBITERE , | FE | TBES Vi Vi Vi— i i— )71')2
1 44 5 120 120.1466 -0.1466 0.0215
2 50 3 105 110.3258 -5.3258 28.3640
3 47 2 103 101.7354 1.2646 1.5993
4 40 4 110 110.9428 -0.9428 0.8890
5 46 1 96 94.3716 1.6284 2.6517
6 52 1 100 98.0516 1.9484 3.7962
7 49 9 152 150.2149 1.7851 3.1864
8 60 8 150 150.2112 -0.2112 0.0446
=5 388 33 936 936.0000 0.0000 40.5526
918 48.5 4.125 117.0
2 2 _ SSE Y. (vi-9)? _ 405526 _
i i i S; =S ylxin, = =MSE = 1 ok s =8.1105
er - 53’0 ) =S Y]x1x2 x

[(xw %1)2XTIL | (01 = %)+ (20— %) 2 X Tl 1 (001 1= %1 )2 =2 X (X1 9= %1 )X (20 =T ) XTI 1 (X1 ;= %1 )X (X2~ %) + l + 1] =8.1105 x

Y (eqi—%4)2 XZ‘{Ll(xzi—fz)z—[Z?=1(x1i—f1)x(x2i—fz)]2

(45-48.5)2x64.875+(7—4.125)?x248—-2x(45-48.5)x(7—4.125)x(42.5) = 1 . 3699.906
[ 248x64.875—[42.5]2 Tt 1] = 8.1105 x [142828 Tt 1]
11.2253
SJA,0 = SZ = 1/11.2253 =3.3504
Jo = te, gy X S5, = 1342608 £ toosy ., x 33504 = 1342608 + 2.5706 x 3.3504
>

— 1342608 + 8.6125
EX . ELATERES 45 /N\FHEE 75K - EBEZEE yWERER 125.65~142.87 BT

15.7 E{cEE28 [EEHM]
AIEEBTTP - M AR D BRI T 00 £ 6 3 B (80 ) B S 1 S 2 U 72 B ¥ (interval scale or

%358 HS3E
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ratio scale) °

l]]l

sl 157 PUTCESHEERER 10 E57 - 1@%¥E£1IEIEUE’J$¢’:]EH?®%§% xi; - A HBREEEE xMF
PEHREAEREER y, 3R MK - BN AN IMERRHEAPRE B g 26

=3,
EEL | THEBERx, |REHABEMRRYE x| B BEREEH
1 150 1 161
2 160 0 180
3 170 0 190
4 160 1 170
5 185 0 190
6 235 1 220
7 190 1 189
8 175 1 168
9 165 0 191
10 230 0 250

EEF 2 AT P25 AR A & B R (Nominal scale) 3% B FF R [E (ordinal scale) 21 5 B #8105 - HWRERSE
BE 2 Z(Dummy variable) ~ fE1REZISLIE Té%iﬂ(lndlcator Varlable) °

FEHIP - B IET nominal scale -+ EEEIALLERES
=0 RREELEREBIARHE
xi=1 AREBEARHEBEBH IR

SPSS D &ER

Model Summary

Model R R Square Adjusted RStd_. Error of the
Square Estimate
1 9632 .928 .907 8.0777
2 Predictors: (Constant), X2, X1
ANOVAP
Model Sum of Df Mean F Sig.
Squares Square
Regression| 5862.154 2 2931.07744.921 | .000?
1 Residual 456.746 7 65.249
Total 6318.900 9
2 Predictors: (Constant), X2, X1
® Dependent Variable: Y
Coefficients?
Unstandardized Standardized . . . .
Model Coefficients Coefficients t 510, Collinearity Statistics
B Std. Error Beta Tolerance |VIF
(Constant) |53.198 17.182 3.096 017
1 X1 .808 .092 .889 8.751 000 |1.000 1.000
X2 -18.600 5.109 -.370 -3.641 008  |1.000 1.000

@ Dependent Variable: Y

ERMETEERNERN
$i = bo + brxxy; + baxxz = 53.198 + 0.808xx1; — 18.600%x2;

%368 HS3E




5/6/2025 10:50 AM SOBRARMERE  BRENEMEY  RETBES

EEAERESER - HRSEBLFTENHARE - TREBERSEIEGERN) 2 EE - BRSEMBE
HHERNIKBEWTE -
Hit - EEHEZR(EEREPARBEER : 0 RREELARHEDARBE - HEFHERX

EG BB R BIRHBEMIVIRTIE) = Bo + Brxxi; + B2x0 = 53.198 + 0.808xx1;
E(|BBEBREBILIRTE) = Bo + Brxxi + P2x1 = 53.198 + 0.808xx1; — 18.600 = 34.598 + 0.808xx1;,

It - EAEBRLEREEMIRER - S8 x, KEHRIREZMEE E()WFEHLZ—1% - B
TEEAE - RBREBIINRBEERIES 53.198 - BRHEBEBIUREE 34,598 - Bt - BRBREB
ARBERCESBRZENTE - BIAESEEE p. - FULEHAIFH-18.600 -

15.8 =D

159 8 TR TER [EEHH]
15.9.1 tH L5 7E

HEN TREREEIEE, TEEXRY, TETAR,  TREZIEE , EEULENEEE THE
£, HIEUEE R0 ?

DA
ZIEROITA
MAREED - FRRIEZ (independent variable) B4 " RIS MBEEREIZ , "FEXE ., "EITAE L THR
FZEREEAE | S VOME - kBl (dependent variable)& " HE AR J BIE—E - 0] ERAZITER 75 & (multiple

regression) 3\ #RIBEF DT -

RSN EREAEE | | RESE( FEEEE -
ZEEMEEAIRE) ZIEMEEAIRE)
g 44 gﬁ ﬁ— 44 %Z

BT W EE DT

ERNBIRIFEESHCGFFERZIR - FILXREEMERRLZEARFEIR) - RILENEHEERE
B %ﬂ(dummyvarlable) WMREEANTT - 1R - FUMAESZERER  BEMARAEALIE  HEBEERE
% T1."2,0"3, % DUEREERESABEEIENGN - SIBRERNEIRFA—ETRAZIE -

BRASHE EEERZIE . || REEIE (1 BCH7
EEAEAIRE) VEIE  FERE]
HEH REE

FITE HS3E
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[& Bl 2 47 (Discriminant Analysis)

ETEERINE  BREHAZEEEE ME_2BRBIESN _HREEZLIER B &2,
3 HT BV ER 2 4T (Logistic regression analysis) - B IR EHEZ N FARIZ IR Z N0 RFEIBKEEE =1ELL
L) - RIFRETERIDHT -

TSk EEELE || REZE [1 BEYH

FIEAEAIRE) UEIR  FEHRE]
BEE KEE
e
Yo
B2 I E3E R (Quantile regression)
Hiptt
BEBIMRERIEE "HM ., A&  MERRBZHEZE)BENHEEUARS - EREHREITZ

BIREE - HRM B8 R —ERIZREEMESENGMAES  LTRBEZIE X, - Xo /6 - 5T
EHEUEARNE X 2 X WGMERE - Xi=a+bX, - HRIAD - AERENHRUEEE - UEXNZZSEH
ABESTEMWAGET AR

B2EBEEDEESEAXLAFMEE - OB N 3EEHE
1.5 % E (Tolerance)
BRESR 1-R? - Hf R ZIEEHEHMBEHENZ o HEBGRENTS - & RREAKN - X
EXPEHMBEZH I UANRELEEE -sXVENERNR0E 1 F E—REZ2HNETVEX/) -
FNEEIEREMBSIREARGMREE ; HEEEID 0 RNBIRETEHEMEIRNARUHES - It

BIER NERGENEEEFHREE  MERGENGEETEERARE -

2.8 E 2 IR Kl & (variance inflation factor; VIF)
SRYWIRRNZHEEENEE - VIF WERKX  RREBEZHNSTER/) - BAHEMORBEE -

3.{& 4512 (Condition index; CI)
BRHIE1E CILERKX - BAREGHUEE
E@'%%IE*HEEJ%E@Z.ﬁ oS - FEECFAZIERAEZ /D EE(Dimension) IR - EREIERE
0 BRRIEIREASNAERERFE - WHEZIRENHEEEREME—E " AERRE ) I

238H HS3IE



5/6/2025 10:50 AM SMEBIRAUM R - JRBHZMBEN - BESZED -
condition) - ERIEEATHMEE - BIOlSEERUAELFTRIAKED -
U EEREANFEEEENSHELANFEAR - REETEE 15 Db RrsEEERURE
B IRFEIRETE 30 UL BIRAARENHERERRE - CLERKX - AR MERE -

TEEBAINT - RFL2IRTDASHEARMAENE - DURNESHENERBER - BRLEBEHEIEEE
BREKXS  UZERNEBEEPI—EAREZHNERRAEEHREIM
EEE DT EARR
1751 fﬁ(exmtence)
MEEHX, X2 X3 ... X WEHKESMS  YER(EEZS)E—EBKER  BAREBHEX
nmIE E—mﬂ’ﬂzﬁi’ﬂﬁﬂ@ﬁﬁﬁi

2. 3817 (independent)
F—EEAE Y RItEE#E BN - BIEER LB HEE -

3. E &R % (linearity) B8 {4
Y EHEEHX X2 X . XKk WEMASWFHEE X - Xo - X5 ... X  BIEFR—E4R
MRS - tEAR fil_liﬁlﬂﬂt'j Efﬁ?\ﬁi_t

LEBERYRE N
Xy X Xs L X T —EMAS - REE Y WEEEITAEE -
5. @ A&
MXi X Xs o Xk B —EZRHEEENS - IEE Y O mER B -

RER S TNRBERESERN

Y =Bo+ BiX;+ BxXz+ B3X3+...+ BiXk
Hoh B REE - B RIRBEERHE

RECEESRER

Zy = BiZx1+ BaZxa+ B3Zxs +...+ PrZxx
Hopp SEECERGREH
[ BEE 2] (dummy variable)RWEE2 - 19FELL "0, "1, WARER  [EREIER]) S0 [KEH] R
cEre_NEBAEENERRE)  EU—EEHEHF  LERSIENMEKEHNEEERL "0,
M1, FORENT] - EREEEIR(EBENIERRE)E =E/KE - BRI _EEREEERR - _EEHZIENE
(=N

. EHEIE Homdl |Homd2 |5%088 :1&ETRE 0 EES
JREIR
BEREEA 1 1 0 EEMXEA L2t AREA
it A BREEAH 2 0 1 ARERMREH - Sth AREA
EHREM 3 0 0 ARERMREH I AZMAREA BAEHKEA
G EETEHANEKE W3R EE R (loc) - ETREIWNE - SA-EEHEIE  —EERSIRNOT

EHEE B
EEE Locdl |Locd2 |Locd3 |5RHB : 1 B RE 0 EKES

1680 1 1 0 0 21680 - FEPER - INIERIED

2398 HS3IE
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. EREEIR Locdl |Locd2 |[Locd3 |i%BR : 1 3R~ ZE - 0FRESE
[RE&EIE
chEf 2 0 1 0 FEPE - FFIEEB - TNSFREER
FAED 3 0 0 1 ZrEh - IFIEED - IRIEFER
BRED 4 0 0 0 FEJEER - SEPER - INIFEEED - M ERAD
BRIFEEZRAEIE - GRIAEKSFEE SRR ARE TP -

8305 2 GaHIZE A X)SPSS B#BIERL &

LA AERITHBEZHEREEHEIE - BARROEEEERS " EHREE (dummy variables) ° [
HRIBA - [RIGEE 1| KRBEE 2 URLE  EREERSB 01 MBI RBE - 1 UFRTE -
£ F3 Transform(¥#2) — Recode(E T4 H)— Into Different Variables. . (WKE—%%Z VEESEL -

2 [Analyzd/Statistics( #5 5T 93 #7) — [Regression(BER 2 #7) — [Linear.. [(& 1 ...) - BJE H I8 Linear
Regress1on(£? MR HFERE -

SRAETER O RER(AEIR) . HET B (cost mBALENAHRD  HEEAR LA
Dependent (TT BN AERARRS -

ARAGETER OB EHFENEE - BEIR) | REREEEZE(qulit nr) ~ FEXE(day n) - BT
AE (p_number)*ﬂ RFFEAZE 152 (ex nr)BAZHN S IRT - BHEEAGIERN Independent(s): (BEE) T
FHFEERE -

5.7F Independent(s): (B 20) N 73 Methods: NHITVEIETF - ZEEL " Enter s G&HIZERUE)

6.JEZ R TR [Statistics. . | m(%ﬂrz)fﬁ BIE HIR " Linear Regression: Statistics 1 (AR 142887 : #FTE)NR
AR -

7.7E " Linear Regression: Statistics 1 (ARM38EF : A=) REFEHRE P - Z£_L A Regression Coefficients(3E
R BN RS - 2 |Estimates(fli5T18)F[JConfidence intervals({5 8 & &) ZEIR -

8. E M Linear Regression: Statistics s (4RM£305F : RET2)REFERE T - WEGE[ Model fitGEEFET

BERTE) DR squared change(BZTEE M LE =) [ Descriptive(# 5t =) [ ]Collinearity diagnostics(+£
,.a?f 2ENFIE]T
9.7f" Linear Regression: Statistics (AR 3B 87 : # 5t 2) REFEHE N EBY Residuals 7758 - 23 ]Durbin-
Watson(#87~ Durbin-Watson 8 E# 5T E - 2241 « IFRE(EZREMFBHEZBHERTE)EE -
10.%€ "Linear Regression: Statistics 1 (A1 857 : #iaT B)REFERE - 3% [Continue [ - BIEE1F Linear
Regression(#R 30 ER ) ¥ EER &
11.%F Linear Regression ¥{5E (R & D - B4 FEM Plots.. JlZ8R - &HIR Linear Regression: Plots RE¥FFER
°
12.7E Linear Regression: Plots REIFEHRE F - LEHMABBIEE RN BHE - HEFRNO M+ RERHERN
REEE)
4+ " DEPENDNT J : &% 2{(dependent variable)
+ "*ZPRED,: IRE(CRERRAE
+ "*ZRESID, : IRE(EHEE
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+ "*DRESID | : flIPRELAYFEZ (deleted residual)

+ "*ADJPRED . : #Z[:EEF 78 HI1E (adjusted predicted values)

+ " *SRESID . : studentized %7

+ *SDRESID J : studentized MIBRELAVTE =

13.7F Linear Regression: Plots R¥EFERE T - Bh#EE " *ZRESID , (IRE(EHFEE)EA Y: (Y BENAENS
B8 - ## "DEPENDNT ,; (IREZ)EA X: (X B)HAERITTH -

14.7E Linear Regression: Plots R¥I5EH R & ~ EIFY Standardized Residuals Plots(f22E (LR EE) F T - 2%
OHistogram(B R R E(EREZENRENEE - BRESE—F &2 B HAR) A oNormal probability plot[ #8
TEEEEEENEEEEREP-P)EEE -

15.7E Linear Regression: Plots R¥JFERE A £ - % [Continues |# - E1F] Linear Regression ¥{5R & -

16.3% [OK|[(#E )8 - IBITEEERATZR -

17 EBUNEEED TR -

Descriptive Statistics

Mean Std. Deviation N
HE TR 154.5152 52.4302 33
AR5 m = e 1R 15.5606 4.7265 33
FERE 1.4545 5056 33
ETAR 3.2727 6261 33
AR 75 HA L H5 1% 2.2576 5166 33
Correlations
HEEE RERE FEXE | ATAR WERE
B2 B
Pearson Correlation [HE %R 1.000 926 473 627 812
R mEEEER 926 1.000 524 633 764
FEXE 473 524 1.000 .090 770
ETAR 627 633 .090 1.000 501
ARFSHAEHE1R |812 764 770 501 1.000
Sig. (1-tailed) HE SRR .000 .003 .000 .000
AR#m=EiEE 000 .001 .000 .000
FERE .003 .001 310 .000
BT AZ .000 .000 310 .002
ARFFERERIE 000 .000 .000 .002
N HE T 33 33 33 33 33
AR m = E R B3 33 33 33 33
FEBRE 33 33 33 33 33
ETAR 33 33 33 33 33
ARFSHAEHEIE B33 33 33 33 33
Variables Entered/Removed®
Model \Variables Entered Variables Method
Removed
F4UE HSIE
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A5 BREE 1512, [E1T
1 AN, RFE mREE Enter
1=, FEXRE
a. All requested variables entered.
b. Dependent Variable: JHZ %8
Model Summary®
. Change Statistics .
Adjusted R|Std. Error of] - Durbin-
Model R R Square Square the EstimateR SquareF Changedfl  (df2 Slg. FWatson
Change Change
1 .956° 914 .901 16.4829 914 73.945 4 28 .000 2.269
a. Predictors: (Constant), ARFSHALEIEIR, EITAH, RFEREEERSR, FEXE
b. Dependent Variable: JHZE &%
ANOVAP
Model Sum of Squares  |df Mean Square  |F Sig.
1 Regression 80358.565 4 20089.641 73.945 0002
Residual 7607.177 28 271.685
Total 87965.742 32
a. Predictors: (Constant), AR#FZEREEIERE, ETAR, REAEEEE, FEXE
b. Dependent Variable: JHZE &%8
Coefficients®
Unstandardized Standardized Si 95% Confidence Interval for/Collinearity
Model Coefficients Coefficients g B Statistics
B Std. Error [Beta Lower Bound [Upper Bound [Tolerance |VIF
1 |(Constant) -26.178 [17.998 -1.454 157 -63.046 10.690
AR 75w = E 1512 8.092 1.077 729 7516 000  [5.887 10.298 .328 3.050
FEBRE -32.228 [10.758  |-.311 -2.996 |.006 -54.265 -10.190 .287 3.486
BETAR -6.023  [7.077 -.072 -851 402  |-20.520 8.474 1432 2.313
ARFSHALEIRIZ  [B3.759  [12.945 | 530 4.153 |000  [27.242 80.275 .190 5.268
a. Dependent Variable: SHE %8
Collinearity Diagnostics?
\Variance Proportions
. . . Condition R = AR 7% H &=
Model Dimension [Eigenvalue |, 1. (Constant) :J FERE BETAR | _ CE
X1 E1R
1 1 4.867 1.000 .00 .00 .00 .00 .00
2 7.557E-02 8.025 .05 .00 .23 .05 .00
3 4.024E-02 [10.998 24 .37 .04 .00 .00
4 1.051E-02 [21.519 .66 .62 .00 A4 .15
5 6.546E-03 [27.268 .06 .01 .72 .50 .85
a. Dependent Variable: SHE %8
Residuals Statistics?
Minimum |[Maximum [Mean Std. Deviation [N
Predicted Value 31.8591  [248.8520 [154.5152 [50.1119 33
Residual -36.5432 37.1409  |2.670E-14 [15.4183 33
Std. Predicted Value  |-2.448 1.883 .000 1.000 33
Std. Residual -2.217 2.253 .000 .935 33
a. Dependent Variable: JHE %8
FRE HS3IE
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2 -
Histogram
Dependent Variable: A& &%

10

Std. Dev = .94
Mean = 0.00
N = 33.00

-2..00 -1..50 -1..00 -50 000 .50 1.00 1.50 2.00 250

Regression Standardized Residual
Normal P-P Plot of Regression Standard

Dependent Variable: A& &%
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Scatterplot
Dependent Variable: JHE&E&%&
3
N .
1 ° 5 o ® "
. u;uu@uﬂ e . o
1 o ’ s 9 @ -
2y
-3 = =
0 100 200 300
HEEER

R 2T (E L TEERIE)SPSS RIFHGE

1JAnalyze)[Statisticd( # 51 9 #7) — [Regression((3EE 2 #7) — [Linear.. [ ...) - D& L3R Linear
Regression(#R 30 ER ) ¥ EER &
2. BAETEESITAIMEE]  SHE SR (cost BB SIED - BHEEE A _EAA Dependent: (£
%Z)—FﬁE’JTj_LEEEF‘ °
SRAETEROITWBEZHFENER - BEIR) . REWMBEER(qulit nr) - FEBXE(day n) - [E1T
/\%Z(p_number)ﬂl RFFEAZE 15 R (ex nr)BAZNGIRT - BHEEAGIERN Independent(s): (BEE) T
FHFAHRP -
4.7 Independent(s): (B 2]) N 75 Methods: NHUTUVEIED - ZFEHL " Stepwise s (BRLWEFE) ©
5EER T 39 [Statistics.. (#T5T8)88 - BIZ HIR " Linear Regression: Statistics 1 (4141857 : st E)R
AR -
6.7F " Linear Regression: Statistics 1 (AR P38 | AETE)REFERE D - £ LA Regression Coefficients(GE
ERAE)H RS - A EEoEstimates(fh 5T 18)MoConfidence intervals(5 38 & ) EIR -
7. EE M Linear Regression: Statistics ; (4RM£10EF | METE)RBFRE D - AEGENModel fitGEEFETC
BE®TE)  oR squared change(FREEERIE E)  nDescriptive(#5T£) * oCollinearity diagnostics(3t
,\Ef 2ENFIE]T
8.7E" Linear Regression: Statistics J (AR 143857 : 5T 2 ) REIFERE N EIRY Residuals 58S - ZJZEoDurbin-
Watson(#i7~ Durbin-Watson i@ E#ETE - 1241(L SRR ZBRENRANBE 2 HERTE)ER -
9. " Linear Regression: Statistics 1 (4214185 : #iat 2)REFERE - 1% [Continue [ - EIZ[EIZ Linear
Regression(#R 30 R ¥ EER &
10.%ELinear Regression {55 & P - 538 FEIAYPlots. . [iZ 8 - Z IR Linear Regression: Plots ¥ FEIRE -

Fa44E HS3E
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11.7f Linear Regression: Plots R¥FERE T - ZEHMABRIRER M - HERN M+ : FRERMER

BEER)
+ "DEPENDNT . : B{EE
+ "*ZPRED,: Z2Z&(CRVERFRRIE
+ T*ZRESID . : IRE(EREE
+ " *DRESID , : fllBREYAY5EZ= (deleted residual)
+ "*ADJPRED . : #Z[J:85F 78 HI1E (adjusted predicted values)
+ " *SRESID . : studentized 5%7=
+ "*SDRESID . : studentized filFRELHI5EZ=

12.7E Linear Regression: Plots R¥EJFERE S - Bh#E " *ZRESID , (FEE{CHIEE)EA Y: (Y ENAENTS
B8 - ®h#E "DEPENDNT , ({REE)EA X: X #H)HEN S -

13.7E Linear Regression: Plots RE¥I5ERE ~ EIFY Standardized Residuals Plots(f22E (LR EE) F T - D&
OHistogram(BE R R ECRRE BN RN ELE - B ESE —F 88 BL 1 4%) M oNormal probability plot[ #
TEE(CEEENERBEREP-P)EER -

14.7E Linear Regression: Plots R¥JFEIRE A £ - 1% [Continues |# - E1F] Linear Regression ¥{51R & -

15.4% [OK|(F&7E)8h - MM TEERONER -

16 BR/UNEEEITTHR -

Variables Entered/Removed?

. \Variables
Model |Variables Entered Removed Method
. Stepwise (Criteria: Probability-of-F-to-enter <= .050,
=l = =y i}
! A R ERR | Probability-of-F-to-remove >=.100).
Stepwise (Criteria: Probability-of-F-to-enter <= .050,
2 HA Ty 1 48
2 A AR FR IR i Probability-of-F-to-remove >= .100).
3 = E ey Stepwise (Criteria: Probability-of-F-to-enter <= .050,
T ' Probability-of-F-to-remove >= .100).

a. Dependent Variable: JHEE%8

ENZHNIRR - EAEANERIZEZFHHKE0.05% - BREANEFTEZFAKER>0.10% -

Model Summary®

Model R R Adjusted R|Std. Error Ofghan%e S;?:Stlcs Si I:Durbin—
Square [Square the Estimate g F Change (dfl (@df2 g \Watson
Change Change

1 .926% |.857 .853 20.1138 .857 186.433 1 31 (000

2 .040° |.884 .876 18.4790 .026 6.728 1 30 [015

3 .955¢ 911 .902 16.4043 .028 9.068 1 29 005 2.210
a. Predictors: (Constant), fR¥EmAEIEE
b. Predictors: (Constant), lR¥5mEEIEIR, IRIFHALIER
c. Predictors: (Constant), FR#mBEEE, REMPEES, FBXE
d. Dependent Variable: JHZE &%8
R%&Z% 7048 B4 E(Multiple correlation coefficient)
R Square(R?) %% Ju R E 4 El(Multiple determination coefficient)
Adjusted R Squarez i 22 EHREHE

Adjusted R =1 - [(1 - R?) x ;]
n-p-1

545E HS3E
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R NP

p: BEHENNEZHNER

HEEFNEIERS  ERMWEBUAZEEBIRAEGERNBRENRESGE - RABMMNESE (FRAE

15 - BE2IR)%E - IEFERE X - ILRFRABEBHRERRRE -

DIRANRGET B2 - EEAENED - RERSEZREREEE - BRAARZENORYE -

ARBENRZERENPEEHEZAANNRE - DIAZRRHRMGETBEME - TAZHER -
ANOVA!

ml)

#D

Model Sum of Squares |df Mean Square  |F Sig.
1 Regression 75424.261 1 75424.261 186.433  |.000?
Residual 12541.482 31 404.564
Total 87965.742 32
2 Regression 77721.555 2 38860.777 113.803  |.000°
Residual 10244.188 30 341.473
Total 87965.742 32
3 Regression 80161.786 3 26720.595 99.295 .000¢
Residual 7803.956 29 269.102
Total 87965.742 32

a. Predictors: (Constant), fR¥mEEIEE
b. Predictors: (Constant), lR#5mEEE1R, RIFHAZIER
c. Predictors: (Constant), FR#Z mEBEER, REPERES, FBXE

d. Dependent Variable: JHZE %8
Coefficients?

Mode Costficients_(osfficients | lsig. 5% Confidence Intenvl for 8GR Y
B Std. Error_|Beta Lower Bound [Upper Bound [Tolerance VIF

1 |(Constant) -5.318 12.218 -435 666 |-30.237 19.602

RIS mEERE 10272 |752 1926 13.654 000 [8.737 11.806 1.000 1.000
2 |(Constant) -29.674  [14.635 -2.028 |.052  |59.563 215

75 MEEE1E 8.146 1.072 734 7.598 000 [5.956 10.335 416 2.406

FRISHALEIRIE 25442  [9.809 251 2.594 015 [5.409 45.474 416 2.406
3 |(Constant) -36.541  [13.191 -2.770 010 }63.519 -9.564

AR5 mEEEE [7.691 964 693 7.982 000 [5.720 9.662 1405 2.467

FRFSEASEIRIE 49272  [11.766 | 485 4,188 000 [25.207 73.336 1228 4.394

FEBXRE -27.403  9.100 -.264 -3.011 |.005 [46.015 -8.792 397 2.518

a. Dependent Variable: JHE &%

B RFIABER%E - Beta BIEE(EIERGE

BB E (Tolerance IE IR EHBRENR R HEERE(<04) - ERIJBEAHREMBBERE -
HEXRENSDERER 0257 EERNPHBTEBEZHGEAEZE BE2IR)HHEREEENRES
3 74.3%[(1-0.257)x100] - FREERAE @ KEREVER/) - AIBEHEMERE -

Excluded Variables®

_ Partial Collinearity Statistics _
Model Betaln T Sig. Correlation [Tolerance VIF Minimum
Tolerance
1 PN -.0172 -212 834 |.039 725 1.379 725
BT AR .0682 775 444|140 599 1.669 599
ARFEHAEEfEAZ  |2512 2594 |015 |428 416 2.406 416
2 (EAPAN -.264P -3.011 005 |-.488 397 2.518 228

%468 HS3E
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BIREBIR AR -

REBHZMEN  HETTED -

Partial Collinearity Statistics
Model Betaln [T Sig. . Minimum
Correlation [Tolerance VIF Tolerance
CERPAN: 4 .061° 758  |455 |139 599 1.671 332
3 BT AE -.072° -.851 402 |-.159 .432 2.313 .190
a. Predictors in the Model: (Constant), FR¥REEEE
b. Predictors in the Model: (Constant), FR#ZmEEIER, IRFEELEER
c. Predictors in the Model: (Constant), IR¥mEEIE1E, IRFEALIER, FBEBRE
d. Dependent Variable: JHE &48
Collinearity Diagnostics®
\Variance Proportions
imensi i Condition A 75 m S 75 B =2
Model [Dimension [Eigenvalue Index (Constant) i / . = E ey
EEE SR
1 1 1.958 1.000 .02 .02
2 4.194E-02  6.833 .98 .98
2 1 2.944 1.000 .01 .00 .00
2 4.254E-02  |8.319 .65 .33 .01
3 1.317E-02 [14.954 .34 .67 .99
3 1 3.898 1.000 .00 .00 .00 .00
2 5.418E-02 [8.482 .38 .01 .00 42
3 3.986E-02 [9.889 .30 .52 .00 12
4 8.164E-03 [21.851 31 A7 1.00 45

a. Dependent Variable: HE£%8

Residuals

Statistics®

Minimum [Maximum [Mean Std. Deviation N
Predicted Value 31.4748 [248.7497 [154.5152 [50.0505 33
Residual -35.3574 [37.5252 [1.938E-14 (15.6165 33
Std. Predicted Value |-2.458 1.883 .000 1.000 33
Std. Residual -2.155 2.288 .000 .952 33

a. Dependent Variable: HE %8
478 HS3E
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2 -
Histogram
Dependent Variable: A& &%

12

10 »

Std. Dev = .95
Mean = 0.00
N = 33.00

-2.00 -1.50 -1.00 -.50 0.00 .50 1.00 150 200 250

Regression Standardized Residual
Normal P-P Plot of Regression Standard

Dependent Variable: A& &%
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Scatterplot
Dependent Variable: JHE&E&%&
3
2 | a
1 uf a a a a =
|-_F‘D|:|D Og Oo o
09 g o a
-1 a o o o o
_2 u a
-3 - -
0 100 200 300
SHETERE
= HEREE - 4R BEEA  ZFE2EE - BN LERANGREETIENEEBRE 2 XS ELEDT
. Z It & . . 12 X L @ B
BHNERER AEGERRRYEE FE FENES
2R 4% Beta
EEREE 0.412 0.170 0.170 60.877 60.877 0.501
SEXDV 0.445 0.198 0.029 36.711 10.587 0.155
BHE®RA 0.469 0.220 0.022 27.789 8.173 -0.173
FEERE 0.486 0.237 0.017 22.853 6.497 0.307
BN 0.505 0.255 0.018 20.128 7.280 -0.210
TE®RA 0.519 0.269 0.014 17.986 5.676 0.176
R EN 0.529 0.280 0.010 16.187 4.211 -0.173

13 EFEAE2IE(BEE - B2 FEMEZIE(BENE)F
ym’fﬁﬁ%%%ﬂ’% 0.529 - H¥t S 2k

BES5 0280 Bl it -EEIEE

CEANBRSNHREANBEZRERSTE -
ERE S TR BB Rl AR (IR B2 80)28.0% 1Y

MERZENRESD "HEEE  WEINRE HBEEES 17.0%  HERMERE "Hhl(sexdv) .~ "B
HIBA L HEEEDHABE29% 22% - WA =EZIEMNESTERNE 22.0% -

RELEESER
FEME = 0.501xEEEEE + 0.155%xSEXDV - 0.173xBEIBA +0307<REEE — 0.210xEH +0.176x
TERA - 0.173xRFKEN

7]
1LIFRILHBBRE Bl | APE D EEER T
(BEERAH ] REABKBREL LR - LRABATEEZR Y [EEEHT] BYLRE
NNt AT E R —EIFMIAN Excel % - AE ERRECHEE TR BEUHAN) - [RIEREH(EET®

F49E HS3E
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MREFRE) - STRRBCEAZETHRNRENHREREY) - RERH(FER LRPEUH) - BE
BH(FEH LRPABHUAMEREE) - LREABFIEIDE - Open FEEFHNE - FEE
20180418(7 &) (RIS DI R B EEE ] MEAPE 201804197 &) [REE ] #E - F—ESHERN
20180602 ®h4F 12 BALARITE "EER . B [SRRA) 1BE . THOWEE, - A BEANREEEONT
BT EBERRBLERR - FEEBRIDZ (50 BFL L) -

AN BF—MEG [RM] @DExE-—MO5 [RH] BEERE  BEEME20EE - BCH
MoK ERER - BE-T - FES [RM] T8 . "REMT, - A B—UEERESE
i - BEERMAREIEA(30 @=L L) - IEEBEER TR AR 2(C) M EZmERHEEE
ERELERINTNEREE - F_R5 [RE] @LBEREAZEE TS LHFERARE -

2ENEFEES KB mEeE | RAHE DR

F—EFER D3 BRF 12 BREIHR T EENR. B [RRE] 58 TEABEL AX At
55 15 EBZN [BEROT] FEAR IR ESRRFEERIEENEN - FERERLEY
EBREHORZEEEY SN ARE)MKEHFENBERES « SEFLARE)WERZTE(E
2020 E=LLE) -

HHE 30 RE—EE [RAL)] BExE—ES (R ] BESRE  FHARGEEMEEBHEER
B-BOHF MR £8EE BE-—T-F_[O5 [RM] F8  "RERE, A B—1uEE
RESKERUPRE  ARPEHIEEMERESEECEZZE?Q0EFM L) - £_H5 [F
Bt ] HIEREMEAZBE TS LR -

ENESEEL AR . P ESEABRESE ST

MEINERMAERME—EMI Excel X - KFPAE ERRECHHEFSRAERHUEA) - RERH
(FENRAMFENRE) MR EAZETRNFETREREY)  FERFHGEIR LRPEUH
) - BERHYFER LR PAEHUAMERRE) - LRABFONEY  HEFEEZFELE - ¥=
% 20200427(72 81 ~ FEE 20200622(72 1) ~ HAhE 20200428(72 ) FIHAZKZ 20200623(72 E)EVE -
BTFEMLHEINEEEE - BEHEUUEREY - F—[OSEMN 20200629 F 12 #LUATH
rEiEnm. & [GRAE) 2 . "THOWMERMR L - AX : BB ER TR ST EEE DT RATEE
BERERPBLRN - BEBIMEHRIZQ0 EFMU L) -

HFE 0 EFE—MEE [REE) WEIE—RE [R)] RELERE  RKREMEENEE - BCF
TR ERER BE—T - F_[O05 [RE] T8 "RESWT. T B—URBERESR
- BRERAAEIEHE0 BFL L) - B BEE R ERE DS B EE D ITREIT B AREMEN
HEEY  ERESEAMEREIMNEERITHEREE - £_H5 [R] HILREREAZE
FEF & LR -

4 BBEFRTHNEwEE | BRFEETAR
F—EIEHER D3 BPF 12 BRI TEEN R B [RE] 58 "RERE ., AX : Bt
HE 15 228N [BEREIN] RENSHERERE  TEBEHE-RENRE  EEREEREAA
IR7E - BEELINEINEEE - EECEREEETE  RETHRMLEARSFEEBEEXEEE - ol
MABERS P EREEZHUSNER - FEBIEERHEBETEREZBEE)EE - WRAE
(10 B=F U L) -
HH30REE—MEE [R] REFE—OS [REE) BEERE  AEARKREMEENEER
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5/6/2025 10:50 AM SMEBIRABMERT - BRBANEZMEN - BHESE
B -BOEMK £BEZ BE T -F_[O5 [RG) 55 . rFﬁfﬁ%’i‘%y KX BBER
MEMEIZN S Z - BEREZEES %ﬁ%l%ﬁﬂﬂﬂ@ﬁ(ﬂuﬁﬁiﬁﬁﬁﬂ T ER) ? (10 @FL L) -
F£_[B& [REL) #UESEMEREBREFE CWERAERE -

BRI

=g B G ER
1 7E M4 2B AE T (Deterministic model) vi = Po + Pixx1 + Paxxoi + Paxaz + ...+ Pexxw
#3834 0 (Multiple regression model) Vi =Po+ Prxxr + Poxxa + Paxxzi + ...+ Pexaw + &

#3857 5 2 TV (Multiple regression equation)  |[E(v:) = Bo + Bixx1; + Baxxai + Baxxzi + ... + Brxx

i 57 8 8 B 75 2 =0 (Estimated multiple
regression equation)
/N EEE AR
Min SSE = XL, (y; — $)% = Xiq(Vi — bo — by X xq; — by X X — b3 X X33 — = — by X xp)?
by = T, (oi—%2)* XYL 1(x11—X1)><(J/i—37)—2?=1(xlz—f1)X(XZz—fz)XZ?=1(xZi—fz)><(yi—f')

P (=% ) 2T (X1 =%5) 2 - [Z 1(x1l—x1)><(x2l—x2)]
by = T (= %)X BT (= H) X (Vi=F) = 2Ty (1= %1 ) X (X = X)X DT 1(x11 X)x(yi—y)

Zl 1(xu—x1)2><ZL 1 (xX2i=%3)%— [Zl 1(xqi— xl)x(le—xz)]
bo=y; —bi1x Xy —b2X X,
EBHERE - ZIHIE HE (multiple coefficient of determination) 3% ¥ FE % £l (coefficient of determination)

B2 30 5 3E Ak Y 77 F(sum of squares due to regression, SSR) {548 75 #(sum of squares total, SST)RIELA -

5;1' = by + bixx1; + baxxz + bsxxs;i + ... + bixXxw

BEMR R 2FHRAER - BHEGEAREESEATLIZEGIIREZE y SEZSWLEA - R EAZITHE
%8 % &l (multiple correlation coefﬁcient) °
_ ﬂ _ Zl Gi-y)? _  SSE _ . XL i-90)?
i y)2 SST T i-y)?

,ss , = Oi=9)? _ \/1 _SSE g I, 0i—99)2
SST S i-)? SST Y i-)?
HEAIEGE - AREHEGH :JZ 78 218 1R TE 14 2l (adjusted coefficient of multiple determination;

adjusted multiple coefficient of determination; adjusted R square, R2, RZ, oradjusted R?)&BzFE&EERHZEILH
FRTEREDD -

2 = R2 =1—-(]1=R2 n-1 _ . SSE  n-1 _ . ¥L,0i-9)? n-1
Ra R? =1 (1 R ) % n-k-1 1 SST . n-k-1 1 Y vi-)? x n-k-1
& E%?:éﬁ%l/ T (anova)3R
#= ZE %3 =y =
=3 \X/E(§0UFC€ of 275 Fl(sum of square) B E (degrees| 3975 (mean r
variation) of freedom) square)
i . — 2 SSR — MSR
B EFE (regression)  SSR= Y. (5; — ¥) k MSR = 222 =
2052 15 (BE#IE) (error) SSE= Y7, (y;i —9)% n—-k-1 MSE= nfff_l
#R % 2 (total) SST= Y7, (y; — y)? n—1

A FERENER
ARTERBRZEIKE o
B.E & REZ(null hypothesis) Ho: p1=P2=PBs=...= px =0
C.¥17 % (alternative hypothesis) Hi: 1 #0, P2 #0, Bs #0,..., or Bk # 0
DEtERMEMRTE—F B
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5/6/2025 10:50 AM =1 '?kfﬁ$?ﬂﬁ REF  BEREBEMEMEBY HESZED -
N MSR
EFTEF= — SE

TEMETBEF < BARE Fonkr - BREREBER Ho: f1=P2=Pps=...= =0
E:ﬁgﬂﬁ F> BRFE Foxnir - IBBEREMBE Ho f1=B2=Ps=...= f=0 - EEZH IR Hi: p1#0,

B2#0, B3 #£0,...,0r fc#0 °

P - 2 _ o2 _ _SSE Z?l(yi—f/i)z _ Zitari=bo—by Xx1;=by Xx3)% _
RERRAERHS] = Sjx,x, ~MSE= —— — -
I =92 =by XTl, (=) X (yi=7) - bzle 1(2i=%)X(yi—¥)
n-3
BRREERAEEHSMBREHTREECR - HEBN b - b AL MENEEHRES :
2 _ | EEXEE (i %2) 2+ R XTIy (0= %1)? —2X Xy X Xp X T (1= F ) X (2= %) 2
Sb - 2 +_ X Sy
0 Z?;l(xu'—fﬂzXZ?Zl(xzi—fz)Z—[2?21(x1i—f1)x(x2i—fz)] n
55 _ - Z'{l:lEXzi—fz)z . X SZ
1 Z-{L:l(xli_xl)zXZ?:l(xzi_xz)z_[Z?=1(x1i_x1)x(x2i_x2)]
n =2
552 _ iz, (x1i—%1) x S;

Ty Geai= )X B (i = %) 2= By (=) X (i %)
MABRENRER
AR TEBEIKE o

B.E #{REZ (null hypothesis) Ho: pi =

C.¥J 17 Bi5% (alternative hypothesis) Hi: Bi #0
DEtEREMTE—tE

BREMAE =
E.%—tgn_k (ERFUE) < MERETE < - (ERFME) - ERERRBE Ho pi=0
fﬁ*ﬂEK—tan 1 (BFE) AR EARETE t> 2 (ERFVE) - EARERRE Ho pi=0 - 1#%

117 =% (alternative hypothesis) Hi: Bi # 0 -

GIREHERERY o> KRR EREBEZEHEE (0 M x0)BE T KEZ 719187, E(yo)ZX E(ylxi0,x20)
HiEBEERE :
5)0 + tun 3 X 5370
SZ _ Sz % (xlo—fl)zxz?zl(xzi—fz)z+(x20—922)2le_l(xu—xl)z—2><(x10—>?1)><(xzo—J?z)XZfl:l(xli—JZl)x(xzi—)Zz)+l
X1 E,n:l(xﬂ_’ﬁ)zlenzl(xzi_fz)z—[Z,rl:l(xﬂ_’ﬁ)x(xzi_fz)]z n
Hhe2 _ ¢2 _ _ _SSE _ XL i—90% _ Ziii—bo—byXx1;=byXxz1)?
’\EPS =S Ylxgx, =MSE n-k-1 n-3 n-3
GIREHERERY o> RAF - KEE yWEBEE
)’0 + t%,n—3 x S)’o—370
O-90 - SZ Yo - Sz|x1x2 x
(xlo_x1) le 1(x21_x2) +(x20—%5)? XZ, 1(xu—x1)2—2><(x10—x1)><(x20—x2)><2l 1(q1i=%1) X (x2—%7) + + 1
l:l(xll_xl)zlezl(le X2)%— [Z,;l(xu x1)><(x21_x2)]
2 _ ¢2 _ _ _SSE__ XL i—99% _ T i—bo—byXx1;=byXxz1)?
/\EPS =3 Ylxixa = =MSE n—k-1 n-3 n-3
FAfRE =R

18 ¥ T 1% El(multiple coefficient of determination)

BHTERE ~ ZIoHIEZHE (multiple coefficient of determination) 3% # T 4 El(coefficient of determination)
B2 30 5% & Ak AYF 75 A (sum of squares due to regression, SSR)1H 48 75 #(sum of squares total, SST)RIEEAI -
BEA R 2 FIRAK - EHERBAREELSREAIUREGRB)IREER y SESEWLLH - REHZIT
A8 8 % 2034 48 A5 B8 14 E(multiple correlation coefficient)
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5/6/2025 10:50 AM BEMBINAYM GRS  BERBMNEZMBY  HESTZE
R2= SR Zl 1Fi-9)? SSE _ 4 _ Zin i-9)?

SST Y- y)z SST I (vi—)?
SSR l 1 (i-9)2 _ _SSE g i, =902
SST P} 1(yl—y)2 SST I, i-y)?

a2 ¥ 7E % 2 (adjusted coefficient of multiple determination)

NABHEGH PIGELRELEANESER  ERAHERVHIELEHRZS  SEEHERKE -
BRHEHERH R ESHE  BEEHUREZEESSSRHNTE - EAREHFEEAPIMA-LEE

BRENBEH  GHERERZIEN Al - EEHNARELERINEESESN - - BREHAER
HEBE - BEEH T H B FAEZEBRIRE % E (adjusted coefficient of multiple determination; adjusted
multiple coefficient of determination; adjusted R square, R2, R?, or adjusted R?)Z:T £ &R 2N IEEERE
K

RG = R* =1-(1-R)x n-k—1 SST =~ n—k-1 Y, vi-9)?  n-k-1
Hoh 9, = REHE | EHRANENMGSTHE n= EBRIEHSE k= BEHHS(EL)
it F A EGH AP - IR n;il > 1 AEEAEGE R > AEHATEGHRE - EEAEZEn
MBEEHHE (ERTENVLEET - I8 H:'EEZ:—E n—fl ARHATEGHRIGLIRAERS <0) - SFAEH
TE % #l(adjusted R square) 2B 1B - —MA TS E 1R FAEEH E % Bl (adjusted R square) FH 0 4R -

n-1 -1 SSE N _Z?=1(yi—37i)2 o ot

ZEHZ M (multicollinearity)

HEEREEATS  BEHZEIELIFEEEY - MEAREEENHELEE - MHBZHIRARE
ABEZBEHEREGRE:,,,  ARMBZEHZENHEEREE - SMBE 28 ZBHAEREGHH |, KR 0.7 K -
ZEHGHNEREIMERS  FELRGIEERNGSE -

e ﬁ:? fi@ﬁmﬁ’fﬁ(simple linear regression analysis)

BOMNEHRE—EBEHELZR) NS —EREHREIR)E - MEREGBIREAREGRER
‘TEEET,\ - ERBERR - RESEEFUETERIN -

2% 7038 5% 73 ¥ (multiple regression analysis)
FEREFRPESBEAMEEME)NBESEE—EREHE  BESSTERS TEERES T

(multiple regression analysis) °

%% 23058 53 Hr(multi-variable regression analysis)
HEFERGT  EAZEBEZFEFREAEKER - BHSEEWERE 2 (multi-variable regression

analysis) °
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