N53LAsITIANNNANatLRIday (Multiple Regression Analysis)
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N19UTZHIUAIAIN AL ANFNLszAntaasnanilsadse

Tneifuann fsmunlfisanisonnesidady Ao
5\] = a+bWxW +b2x2++bkxk

da k= Sowsulstasy uas k> 2

Al eunnN Ay Aas s TR asr 2/ (k= 2)

y = a+b1x1 +b2x2
Tmlﬁl SSE =2 (y-a-bx - bzxg)2

Z(y-a-b, (X, +x)-b, (x', + %))

Wa  x, = X, +X WAT X, = X, + X
2

=2 (y-(a+bX +bx)- wa'w - blez)

1 \2

= 2(y-a - wa'1 -bx',)

o ' 3 — —
e a = a+bX, +bxX,

'
=1

1w @', b, uar b, Mvinl¥ SSE Hentiasiian
!/ !/ !/
OSSE = 22(y-a' -bx' -bx") =0 A3NTT 1
04’
My _ ! ! 4 _
azlidn = 2(y-a -bx,-bx) =0

= 2y-na'-b2x" -b,2x, =0
> 4 — R
LLBANRN X1 = x1 _X1 LR x2_x2 quq‘lm
zx'w = 2(x,-X) = 0 uax 2x'2 = 2(x,-X) = 0

azlfdn Zy-na' = 0 ANNN9 2

RSt a = y-bX -bx Aunng 3
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OSSE = 22(y-a’ - wa'1 - bzx'2) x, =0

Ob,

azleidn 2x y—a' Zx' -b,Zx - b, 2x' X, = 0 ANNNg 4
dasan Ix' = 0

A Zx'y = b, 2x 7+ b, 2xX' X, AXNT9 5

8S£ = 22y-a - wa'1 - bzx'2) x'2 =0

Ob,

azlgdn 2xy-a'2Zx - b 2x/x -b2x' =0 aun196

fosan Ix! = 0
A Zxy = b Zxx +b.2x) AXNg 7
thaans?i 5 uaz 7 @eulugt] Matrix
[ ZXW'y] _ [ ZXWQ ZXW'XQ'] [b1 }
ZXZ'y ZXW' x2' ZX2'2 b,

e b, = |A] uAaz b= |A)

Al Al
Lﬁlﬂ |Al = ZX'f Zx1 'xg'
wa 'xg' Zx'22
|A| = ZX'wy Zx1 'xg'
Zx2'y Zx'z2
|A,| = ZX'f ZXW'y
sz'xg' Zx'zy
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F g = . P
i ABUN gamdg (e .L AMUIUNUNNIUATE (AU ﬂ'Im‘H N ]
1 20 70 125
2 24 72 130
3 16 68 120
4 28 74 135
5 32 75 140
6 19 68 120
7 24 71 130
8 29 72 135
9 35 75 145
FA Amua i y = 28A1e
X, = [TUUNTINIUNL
x, = AN
X X‘iz 7 2 : y
20 70 125 -1.67 -5.56 2.779 30.869 9.262 -33.33 -111.12
24 72 130 0.33 -0.56 0.111 0.309 -0.185 8 -13.334
16 68 120 -3.67 -10.56 13.447 111.429 38.709 -58.67 -168.896
28 74 135 2.33 4.44 5.443 19.749 10.368 65.33 124.432
32 75 140 3.33 9.44 11.109 89.189 31.477 106.67 302.208
19 68 120 -3.67 -10.56 13.447 111.429 38.709 -69.67 -200.564
24 71 130 -0.67 -0.56 0.445 0.309 0.371 -16 -13.344
29 72 135 0.33 4.44 0.111 19.749 1.480 9.67 128.876
35 75 140 3.33 9.44 11.109 89.189 31.477 111.67 330.54
227 645 1,175 0 0 58 472.222 161.667 128.66 378.878
X, = 645/9 = 71.667
X, = 1,175/9 = 130.556
v = 227/9 = 25.202
Al = | 22X 2x,'% 58 161.667
- = 1,252.778
2x,"x) 2x 161.667 472.222
A =] 2x"y 2x,"x) 128.66 161.667
] = = -496.387
2x"y 2x 378.878 472.222
A =] Zx'7 2x'y | | 58 12866 | _ 147508
2x,"% 2xy 161.667 378.878




Faiu aunnsneneaiils An ¥ = 68.861-0.396 x, + 0.938 x,

IAT1AI=
AL IAI=

Y- waw - b2Y2

-68.861

¥ A

n19911A1 R?, R? has SEE

-496.387 /1,252.778
1,175.08/1,252.778

-0.396
0.938

25.22 — (-0.396) (71.667) — (0.938) (130.556)

ANFUN1IUIAT R™ . R™ Az SSE lun9imsnziiannisnanesdatauiiy azldudnnig

finaeingi 6.2

7 NF08197 6.1 a9NAT R, R” LAY SSE wauvaaduneA i le

WileuALUN9ImIsirNnmnasasnsine L 5

AMNEBENT 6.1 § = 68.861 —0.396 x, + 0.938 %,

_
« 8.861 - 0.396x + 0.938x (y-y) V -y =9l
70 125 20 20.669 -5.222 27.271 -4.553 20.730
72 130 24 24 567 -1.222 1.494 -0.655 0.429
68 120 16 16.771 -9.222 85.049 -8.451 71.419
74 135 28 28.465 2.778 7.716 3.243 10.517
75 140 32 32.759 6.778 45.939 7.531 56.806
68 120 19 16.771 -6.222 38.716 -8.451 71.419
71 130 24 24.963 -1.222 1.494 -0.259 0.067
72 135 29 29.257 3.778 14.272 4.035 16.281
75 140 35 32.759 9.778 95.605 7.537 56.806
645 1,175 227 226.981 0.00 317.556 -0.017 304.476
Pl Y = 227/9 = 25222
R = Xy-y = SSR
2y-9) SST
= 304.476 /317.556 = 0.9588

R*=0.9588 #aeiAnidn Adnssfuudsvisusnaedsanung AN IaINSuIuntney

R

P LAZAN RN 95.88%

1- SSE . (n-1)

SST (n-k-1)
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= 1- | (I-R)x(n-1)
_  (n-k-1)

= 1- [ (1-0.9588)/ (8)
L 6

= 0.9451

R* = 0.9451 wxe@andn e lainislsuadudss@nanissindnlandn aonuiinils

uRTaNEaANe Hanwniiand usuninamntLazATENN 94.51%

SEE = SSE
(n-k-1)

SST-SSR 2(y-y) - XY -y)°
317.556 - 304.476 = 13.08

Tnefi SSE

SEE = ’¢1308/6 = 1.476
SEE = 1.476 UN1EANNIN 89AU s ANATUaN FAU tanuailaainnislssunndnng

LANBINAULTZNN 1.476 LAULN

MINARAUANNAFIY
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(3)  AMUIUYNAN F IneanAemng1e One-Way Anova

ANNAUE ATNNAReE ] a9 ALN1AIED
AL a4
- Regression SSR Kk MSR = SSR/K F = MSR/MSE
- Residual SSE n-k-1 MSE = SSE/(n-k-1)
BATIN SST n-1
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N9UARAT b, > 0

Wai=1,2
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H, . B, >0 (x fuy Spouduiusluiianiameniv)

nsAAT b <0
H, © B =0 (x fuy ldfimonuduiusluiianigssaiudng)

H, : B,<0 (x fuy Smnudniusluiianiemssiudin)

i 2 vAn tldannsians e At .,
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U7 3 1A t AlFanNITANLIn

We  t=b/s,
Tneii S, = \/Var(b‘)
1ie

IneRAINITIMAN Var(b,) #a1n Variance-Covarian Matrix (V

b e Fntszannmes B,

s, AD AMTEUUUNINITINURI b

Var(b) A AMuLLlsLlsuaed b,

N
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Var(b,) Cov(b,.b.)
Cov(b,.b,) Var(b,)
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s A

Tne V(G)

.:4' = =
bR s AR mmmmmmeummgmmmm?ﬂ?:mm (SEE)

iWegan A = 2x' ¢ 2x' X
4 4 12
2x' X 2x,
o 1 r~ 5 ™~
AU A = 1 2x, x' %
o 4 4 ’2
A \—ZX 1 X, 2x B
v n ) — ) ~
Al V(B) = s 2x', 2x' X
T 4 4 12
A \—Zx 1 X 2x C
azlsid Var(b,) = " 2x', /Al

_ 2 r2
Var(b,) = s 2x'” /|A|
Y s, = sV 2x' 1A

1

s, = s\/Zx’f/|A|

2

o drs e s ,
e A t Aleainmiea fdu An t AlFann1@IuIn

e
=
=b_
I~

NI b >0 Ufws H) Weot>ty
NIt b <0 Ufws H, Wet<-ty

v
o

U 5 aglamey

o A
At 3
AMFIRLNT 6.1 Uaz 62 AMARSLANNATIUANNIANeeTTou NszsiutiidnAty 0.05
1. neaaulnar AR F
1.1 FeANNAT
H, : Bw = Bz =0
H, . {4 adtey 16 #0 W i=1,2
1.2 e B , o = 5.14

1.3 munmnA F Inaldmee One-way ANOVA



- - - —_— e _—
ALnmnuay WA NN UAUBN PAANINIABY
AALlg197 Ad5Y
Regression 304.476 2 152.238 = £69.834
Residual 13.08 6 2.18
39 317.556 8

1.4 e e F Aldainnissuont = 69.834 HAunndn F (0.05, 2, 6) = 5.14 aslfjian H,

1.5 agAwey dfladeacnades 1 dady Adauduiusiugenne AssiutiednAty 0.05

2. NAREUANNAFIW IneAnalii t
21)  veRsUANNRTM 3,

211) H, :B, =0

H, B, <0
2.12) Wemnwmet, ., o = 1.943
2.1.3) AUIRNAN t = b /s,
el b, = -0.39%
S, = s\/Zx'22/|A|

= (1.476)\/ 2x' 1A
= 0.9062
t = -0.396/0.9062 = -0.437
21.4) ewnen tildannisiuans = -0.437 Snunnndn gs ¢ = -1.943 Faths A
S0NFU H,
2.1.5) agUAmey Suuniineang T r AU luR s st Augesny 7

szAUTEANATY 0.05

22)  veRsUANNRTM B,
221) H, :B.<0
H, :B,>0
2.22) \damsament,, o = 1.943
22.3) AMUIUMIAN t = byfs,,
Tedt b, = 0938
S,, = s\/Zx’f/|A|




(1.476) \/ 58/1,252.778
0.3176
0.938/0.3176 = 2.953

224)  armeAntiianneRmen=2953 JAwmnnin -4, = 194350l aaliwn H,

t

22.5) aglamey Alnwondacmdniusiusesansluianiafeniu o sziuteddty 0.05

finaeingi 4
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A X . Y )
338 3 2 -0.125 0 0.015625 0 0 -42.25 0
293 2 1 -1.125 -1 1.265625 1 1.125 -329.625 -293
388 4 3 0.875 1 0.765625 1 0.875 339.5 388
292 2 1 -1.125 -1 1.265625 1 1.125 -328.5 -292
347 3 2 -0.125 0 0.015625 0 0 -43.375 0
299 2 2 -1.125 0 1.265625 0 0 -336.375 0
434 5 3 1.875 1 3.515625 1 1.875 813.75 434
379 4 2 0.875 0 0.765625 0 0 331.625 0
2770 25 16 0 0 8.875 4 5 404.75 237

X, =25/8=3.125
i,=16/8=2
y =2770 /8 =346.25

W:‘inz Zx;x;‘:‘s?s i‘:ms

[ 2
X1X2 X3

4 %;cl,y le),cf :‘404.75 5‘:434
vooDx) 237 4
4| - dx? D xly| [8.875 404.75 _ 70 635
: _le’xz’ Zxéy s 237 |

b, =|d,|/|4| = 434 /10.5 = 41.3333
b, =|4,|/|4| =79.625 /10.5 = 7.5833
a=y —bx, —b,x,
=346.25 —41.333(3.125) —7.5833(2)
=201.9168

aunnsamneeiild Ae § = 201.9168 + 41.3333x, +7.5833 x,

9. a9 R, R° WAY SEE wiawusyiaaiune@i sl
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2
NUD N.

y =201 .9168 + 41.3333 x, + 7.5833 x,
y

= 346 25
|® | Y 6y b v
3| 2 | 338 | 341.0833 | -825 | 34108338 | -5.1667 26.6948
2| 1| 293 | 2021667 | 5325 | 2921667 | -54.0833 | 2925.0033
4| 3| 388 | 380.0009 | 41.75 | 1746.0625 | 437499 | 1914.0537
2| 1| 202 | 2021667 | -54.25 | 20430625 | -54.0833 | 2925.0033
3| 2| 347 | 3410833 | 075 | 05625 5.1667 26.6948
2| 2| 200 | 20975 | -4725 | 20325625 |  -46.5 2162.25
5| 3 | 434 | 4313332 | 87.75 | 7700.0625 | 850832 | 72391509
4| 2| 379 | 3824166 | 3275 | 10725625 | 361666 | 1308.0230
25|16 | 2770 | 2770 0 185055 | -00003 | 18526.8739

SSR =18526.8739 , SSE = 68.6261 , SST = 18595.5

SSR 18526 .8739
SST 185955 .
ARSI UIUTBNUAULAZ I TIUTDIHN 99.48 %

oy =R -1

R? = = 0.9963 NNLANNIT ANHEULSTIUNATDITIANFN LD

(n -k -1)
I U 0'95963)(7) =0.9948

R? =0.9948 uuemININHainl5uAduszAnanisdindnlanan manuiuwls

| = o 9 o 9 9;
YNUHATANTIATAN LD AN ATLURNI N ATUIUNAIUDULAZINUIUNDIU 99.48%

SEE - SSE :\/68.6261 37048
(n—k —1) 5

SEE = 3.7048 Mg ANNINAFAN LA AsLTuR3 U A FnuaaA lAaInn g

Uszannuilmanuwmnsinaiulszanns 3.7048 (WuLm)

A. AMAARLANNATUANNINAnee IneFNaTA F Aszdiufad Aty 0.05

W H,.p=p5=0

H, : AOp. [4eO§%IAl uNG 0 aAxél=12

@) FnFAlgandanee =F(o, Vi, V,)
~(0.05,2.,5)
=5.79



3. AN F AlPannisAIuUa6

12

ALnpuad m Square £, Mean Square
AuLilssIu
Regression 18526.8739 2 9263.4370 674.9218
Residual 68.6261 5 13.7252
734 18595.5 7

4. WRaufien A1 F Aleannniadlamngig /U F AleainnisAiunns

FATWATW = 674.9218 §981nN91 F(0.05,2,5) = Autiuastfjian H,

5. A3uAmey :

Atladandrainy 1 Tade AdANuduRUSTUTIABINLNY Aesdiuladndty 0.05

4 AWRaeLANNATUAENLsTANBuD WL sBasy Tnadnatial t isyiuiludndty 0.05

1)

NAABLANNAF L B,
a9

1.1)

1.2)
1.3)

1.4)

1.5)

H, :p, <0
H B, >0

t AlAa1nnsitlamnsne = 1(0.05,5) = 2.015

t Aldannieamuane =5, /s, Sy =52 x5/

_ 41.3333 —3.7048/4/10.5
2.2867 5 2867
~18.0755

uRauWiaua t Aleannisitlamieis fu t AleannnIeANLany
t AL = 18.0755 TNNNNNTIAN £(0.05,5) = 2.015 AeTiiasfilR H,

agAmey

o 9 = o o | = = o @ o O o
ANUIUFBIUAUIANNANAUSTLTIAFNLOY IUAAN IR 1 JepUUEAATY 0.05

2)

NAABLANNAFU B,
a9

2.1)

H, : B, <0
H B, >0
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22) t7lFaNnTan1e = 1(0.05,5) = 2.015

23)  t PlFanmeinuans =b,/s,, s, = /lefz /M

_ 7.5833 ~3.7048 /8.875 /10.5
3.4061 5 wo0ct
=2.2264 o

24) wBaudisusn t Aleanngdlamene ffu t AlRainnieAIuan
t AU = 2.264 T9NNN9N 1(0.05,5) = 2.015 pratuL)ias H,
25)  alAmey

R dANudNRLS luRAn R LA RN LN U 9xALTadn ATy 0.05



