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EetaY AEAFY FAEHL AFY FEUu AFY e ARF27GAAN HEe
FAZIFE ZF3 BEYIHIL oA SEE QEEoE AT FZL AL AUt}

AFe TFL AU 2x9 FYP9 2% P &5 G v duFHoz Y
Hdztel AR Pl o Este] @ weh AYP2AL WA BEsn Yt 2Py AYzA
& @t Eo] AdUG 53, FYd 32U @ AEFET T olF/AE o] QAzly} AAF
ol 4L WA= A & 4 ok olef F3A(Multiple Linear Regression) 298 o] 83t A
dost 389 X E& E¢¥4(ndependent Variable)?} S AFY FTHE FH5AF
(Dependent Variable)2 3o} H 34g7te] 2ARjdolelE st THde AL Z=-1gal
JUSE-QCASE AHg3hd FAMY B4E HA 3 & don AT ZTgo) AFL njx=
A9 2 399 25 B F glo] FAS dFHoz A - BIYY 4 Qo)

LAE

FHaY TAE G871 ok 2% oo Hu gAH:, o|Re WAHE ussE= 4
A& 7ML e, ol @ 4AE o188 ety EgaY AFL %ED Aok 1 Y
HoZt AE4Y, AIE4Y, 824N, AUUNY So] AT, Sd2d AYude shyal g
AN Ay, T2 2R Egadd de et 4840 F a3l da: 4L
Fojsta Yzpste) kA

27l FFHAE FAE Adn MEYAN 4L wol §8ET FHAM AFEoe ¢H
o 237] AEE ARTtdel dste zAol o]Ro] ot hEsle Aol FAHd wi
AU WMol M A5 vtddel 9 uRddo] A so] YUY, ABSF AN E 98
7HEE WshA 9 iE ddvte R £88 AYIE BAYE R sl HER 4278 9
oA THAER FAC A% HEE F Av /A9 AAsE DasAl HA

UEF71Y MY AANANE g3 gL I F27158 a7

AAA AT Azhel B gEtE 2ALEAA] A7l 4E71E heat up¥ F AS A, o] A
2 el mEd M2 23, £ E7)9) A%-AA Y whid T Nz da

TEA YA E Wed 297 258 FERFAT HAPeE 2 LEE FX ool & A
ol

AR FRA 279 3 AdaA QAL Jae LE MEoR APLEE §4
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Mok @} o] HALE WEL YEHNAE AF L7AE olsted AHATHII,
P& (entrusion) el = AAT S} TP ex S Az G2} AF) KK B o
Fg Zoh A0 Y2 20| AR AYe HFHe BelHE WS ofa)
9 AitAoz AR FUA w2 Ealo Aol we} FY2AL WAAA #eldn
Atk wEd A 5HY At Astel Agzael @R Rahn gl AR
(rework)] elo] Hw, 2zo] F7sA Frh. 2=AWL thal el Agse] JHFaA Ho
2 AYRE2 A% FEANA ol e Bh Hetd AUz FFE T+ 298 Hog)
o YT + UrhA FA9 4HE 71¥ & Ak

429 ATE AYEAEL B %o iAoz AT 59, FYol 379 2 &
£ 5 olFIHAR o ARt AAAYY FAN FFE WAL X ¢ + Gk )% gL A
ol AQzio] BAZNC FFE WAL 228 Ul FAARLCE modele
ol SYAFY AY2AH FHA5A FA(weight) o] BAjo] 7Psait.

2. F3A 2d9 oj]gd uF
ZHHET 7 ki 399 FAYIARY LS idA BZg s
Y,’=Bg+31X,1+BzXQ+ """ +BbX,~k+e,- i=1,2,"'n
o8 E_t‘éﬂﬂ] Xi, Xpp, =" Xie = kﬂlg] %%‘3'?‘%9] O"E 1@8 g};%o]u} Yie= OI% %% il
G gl A AojA ghg-grolth. 03} ¢; & AWEX N, 0)& wz2u, N2EHo|u,
_‘;'_‘;: BO: Blv """ ’ Bk'::‘ D]Z]Q,] ’2}4’%°l‘:’r[2]
aga A BAE AAEAC oj&sts dAT o33 22

(1) 419l 33 (Formulation of the Problem)
(2) ZAAQA 281 g2 FALY A9 H=(Choice of Economic and
Other Relevant Indicators)
(3) 3AY 27 F4 A3 (Initial Test Run of Mutiple Regression)
(4 S 3B3d o] A7 (Studying the Matrix of Simple Correlations)
(5) H83A A FAA ZAA(Deciding among Individual Regressions)
(6) R* %< @& (Observing the Value of R?)
(7 A1) elFAd HE( Checking the Validity of the Regression
Assumptions)
(8) o Z2] %] (Preparing a Forecast)
(9) o3& =ol= A4 AH(Using the Regression Equation to
Increase Understanding)
gt B dToME 99 Hzld wetd dEFANA AF Y FFE FHAFE sn A
ZQ 4 REEC 25 E EPEFTE 39 FHARAE TASy FAAH AR L FAnY
A 71x1Q1 JUSE-QCASE AHg-3te] AlxAxE A,

3. F37 model Z#7
WA Rdg FEI7) Qstel AeE W5ES 49 &9 dgn 2
Ci : Cylinder #%9] &% ( i=1,~~5)
Di: 8¥82% #¥2% (j=1-3)
RPM : 71A & &%
Weight : A4bg Al Fe] 54
SEC : #HA1H
Bi: &

ali
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AAAEE Zd3laty] 9dte] Hdre] 2k, F¥9 &% @ 23759 RS AFL
HAste ANAAXE T2t o A2 FIAARDE FHEHAT
Vieight— B() +31C1  hatil +B5C5 +BsD1 +ee
A9 2l g o] &3] QFEF A (extrusim process)®] AYEAE BAF7] 9% KIFF 190

9 datat B&3} 2.

Var.

Sample

OO0, U b WN -

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019

Var.

Sample

Pt
QWO i WN -

Pt pm et et pd b et e
OO0 A WN K~

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019

(HE 3-1> ¥&3FA data

x+x*< Display of data >**#*x*

+ByD, + B,RPM+ By, SEC

Total number of samples 19

name 1 2 3 4 5
cl c2 c3 c4 c5
(numeric ) (numeric ) (numeric ) (numeric ) (numeric )

180. 000 178. 000 180. 000 180. 000 166. 000
180. 000 178. 000 180. 000 180. 000 166. 000
184. 000 179. 000 186. 000 181. 000 170. 000
184. 000 179. 000 186. 000 181. 000 170. 000
184. 000 179. 000 186. 000 181. 000 170. 000
185. 000 181. 000 180. 000 176. 000 170. 000
185. 000 181. 000 180. 000 176. 000 170. 000
187. 000 183. 000 187. 000 179. 000 168, 000
187. 000 183. 000 187. 000 179. 000 168. 000
187. 000 183. 000 187. 000 179. 000 168. 000
190. 000 188. 000 187, 000 179, 000 168. 000
190, 000 188. 000 187. 000 179. 000 160. 000
176. 000 180. 000 175. 000 175. 000 160. 000
176. 000 180, 000 175. 000 175. 000 160, 000
176. 000 180. 000 175. 000 175. 000 164. 000
176. 000 180. 000 175. 000 175. 000 164. 000
177. 000 180. 000 180, 000 179. 000 173. 000
180, 000 180. 000 183. 000 180. 000 175. 000
180. 000 180. 000 183, 000 180. 000 175. 000

**x%+%<{ Display of

name
d2

7

(numeric )

175,
170.
190.
186,
186.
183.
153.
151.
151,
151.
159.
159,
179.
179.
179.
181.
180,
185.
185,

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

data Dxx¥x

d3

8

(numeric )

167.
159.
184.
172.
172,
185,
185,
164,
164,
164,
173.
173.
170.
170.
170.
170.
166.
164.
164.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

Total ﬁumber of

9 10
rpm sec
(numeric ) (numeric )

40, 000 21. 000
42, 000 22. 000
46, 000 24. 000
50. 000 22. 000
50. 000 22. 000
48, 000 23. 000
48 000 22. 000
51, 000 26, 000
51, 000 28. 000
51. 000 31, 000
41, 000 29, 000
41. 000 26. 000
39. 000 21. 000
39. 000 20. 000
39. 000 19, 000
40, 000 17. 000
31. 000 16. 000
34. 000 19. 000
34. 000 19, 000
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samples 19

weight

11

(numeric )

185,
195,
270.
250.
250,
230.
230,
225,
230.
220.
235.
220,
225,
230.
. 000
225,
250,
225,
220,

220

000
000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
000
000

dl
(numer

172.
172,
186.
186.
186.
175,
175,
178.
178,
178,
189,
189,
177,
177.
177.
177.
178,
182,
182,

1/ 2
6

ic )
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
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7+ 3R Az 7 2FARY "y, EFEUA, A, ALA, s, AT ¥ A
A7 drE F¥7F 92 293 AL E Ve JxE A REG Axo meli e
FHE ARE YL o A7EXY de dxet Ax7) 0o "t
agleg o] F ZEAFL dolete] B¥JL AFEEE FE Aol gol Yoy =X E AA
3=l 2221t} o] &9 Adiglo] 15010l FoF doof At B A9 Holgtsd %9
255 L%t 172 oF7t Wojyg W FAjst fivh

(E 3-2) dlolets] 72 FAF

**x*{Fundamental statisticsd**#** Samples= 19
No. Var. name min, max mean S.D. C.V. Skew. Kurt,
l.c1 176. 000 190. 000 182.316 4,808 0. 026 0.029 -1.442
2.c2 178. 000 188. 000 181.053 2.857 0.016 1.358 0. 899
3.c3 175. 000 187.000 182.053 4, 660 0.026 -0.340 -1.470
4, c4 175. 000 181,000 178.368 2,241 0.013 -0.495 -1,.434
5.c5 160. 000 175.000 167.632 4, 549 0.027 -0.233 -0.858
6.d1 172, 000 189,000 179.684 5.303 0.030 0.419 -1.131
7.d2 151, 000 190.000 171,158 14. 392 0.084 -0.,326 -1.675
8.d3 159. 000 185,000 170.316 7.439 0.044 0.782 -0.371
9. rpm 31. 000 51. 000 42. 895 6.367 0.148 -0.147 -1.307
10, sec 16. 000 31. 000 22.474 4.033 0.179 0.461 -0,715
11. weight 185, 000 270,000 228.158 19.018 0.083 -0.109 0.398
all samples 16. 000 270.000 155,100 60. 595 0.391 -1.302 0.474
7 As5ge FRBAE oo Es) .
(¥3-3> djo]ete] ZadA
xxxx{Correlation matrix>*x*x* Samples = 19 1/ 2
Var. name 1 2 3 4 5 6
cl c2 c3 c4d c5 dil
Var. name
1 cl 1. 0000 0. 7064 0. 8645 0. 4423 0. 1555 0. 4966
2 c2 0. 7064 1. 0000 0. 4837 -0.0292 -0. 2164 0. 4999
3 c3 0. 8645 0. 4837 1. 0000 0.7799 0. 4098 0. 6212
4 c4 0. 4423 -0. 0292 0, 7799 1. 0000 0. 5535 0. 4591
5 c¢ch 0.1555 -0, 2164 0. 4098 0. 55635 1. 0000 0. 1469
6 dl 0. 4966 0. 4999 0.6212 0. 4591 0. 1469 1. 0000
7 d2 -0. 6535 -0, 6298 -0,3198 0.1772 0. 1342 0.2118
8 43 0. 2394 0.0724 -0.0390 -0. 2539 -0. 0029 0. 2055
9 rpm 0. 6290 0.1316 0. 5001 0. 1586 -0.0321 0. 0533
0 sec 0.8514 0. 6583 0.7110 0. 2685 -0.1111 0. 2906
1 weight 0.1616 0. 0326 0. 2926 0. 1602 0. 3096 0. 5971
dz d3 rpm sec weight
Var. name
1lcl -0. 6535 0.2394 0. 6290 0. 8514 0.1616
2 c2 -0. 6298 0.0724 0.1316 0. 6583 0. 0326
3 c3 -0.3198 -0, 0390 0. 5001 0.7110 0. 2926
4 c4 0.1772 -0. 2539 0. 1586 0. 2685 0.1602
5 ¢cb 0.1342 -0, 0029 -0, 0321 -0,1111 0. 3096
6 di 0.2118 0. 2055 0. 0533 0. 2906 0.5971
7 d2 1. 0000 -0. 0685 -0.5102 -0. 7020 0. 2802
8 d3 -0. 0685 1. 0000 0. 2822 0. 0410 0.4932
9 rpm -0,5102 0. 2822 1. 0000 0. 6706 0. 1956
0 sec -0, 7020 0.0410 0. 6706 1. 0000 0. 0084
1 weight 0. 2802 0. 4932 0.1956 0. 0084 1. 0000

!
W
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EE HeE o udse IAANE 7ahd oo <E3-4) 9} o] A4dol -1104.3910]) 1
% B FEIAAAS 49 g 2ov qFARASE 097824 FARS U Qo
(E3-4> TIAYARAY 243
Multiple regression analysis
Partial Standard Var.select method General
No| ¥ var. Reg. coef.|Reg. coef.| t-value Objective variable weight
licl -22.828 -5.769 -6.488| Constant tern -1184.391
2|c2 3.617 8.543 B8.715
3i{c3 2.158 8.527 8.774| R.S.S 282 .359
4|cd 15.696 1.858 2.891( Multi-correlate(R) 8.978
5|ch 8.916 8.219 1.287| Contribution(R*2) 8.957
6/dl 8.150 2.272 3.443| Contribution(R*"2) B8.982
71d2 -4.112 -3.112 -3.657( Contribution(R*»"2) 8.854
8|d3 3.452 1.358 6.421( Deg. of res. DF(E) 8.80a
9 rpn 3.974 1.829 2.633] S.D. of residuals 5.941
18{sec 8.591 8.125 8.604
o ARG D pARAE (E35) ok Lo EAN B £ U= ANY RASE £
T& 1%94 #9351
(B3-5 HAXMY BARME
fnalysis of variance table
<fnalysis of variance table) Samples = 19
Fact S.S. Degrees| Variance Ratio Test
Reg. 6228.17 10 622.82 17.65] %x
Res. 282 .36 8 35.29
T 6518.53 18
< Corr. coef. >
Multi-correlate (R) 8.978 R.S.S. (SE) 282 .359
Contribution (R*2) 8.957 Degrees of residual 8.800
Contribution (R="2) 8.982 S.D. of residual 5.941

Contribution (Rxx"2)

f.854
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Fo2 AP XFD WFE FAA 2 BWNE s A5E A G4 3
AYRAL THIA thed) Esh gon webd AUd 2 Y1 39 dEtel IFHA B
7 B gt

(E3-6> ANAAYRA

Interactive selection

SEQ No. Var. Res. S.S. F value Part. coef
(SE) (F) (B) Variables
Constant tern
1/ 1jcl 6348.416 8.456 R.S.S. (SE)
2t 2(c2 6583 .626 9.618 Multi-correlate (R)
3| 3{c3 5953.856 1.592 Contribution(R*2)
4| 4|c4 6343.495 B.448 Contribution(R="2)
5] 5|c5 5886 .433 1.882 Contribution(R=="2)
6! 6jdl 4188 .990 9.421 Deg. of res. DF(E)
71 7|d2 5999.372 1.448 S.D. of residual
8| 8|d3 4926 .689 5.465
9| Sirpn 6261.489 8.676
18{18 | sec 65108 .0868 8.881
Interactive selection
SEQ No. Var. Res. S.S. F value Part. coef
(SE) (F) (B) Variables 2
Constant tern 28.949
1| 1lcl 2688.217 8.873 R.S.S. (SE) 2694 .259
21 2|c2 3255.756 3.126 -2.258| Multi-correlate (R 8.766
3| 3|c3 2672 .148 8.116 Contribution(R*2) 0.586
4| 4|cd 2636.611 8.386 Contribution(R="2) 8.583
5| 5|c5 2554 .973 8.763 Contribution(R=»"2 8.429
6| 6|dl 4926 .625 12.428 2.4?3| Deg. of res. DF(E) 15.84@
7 7id2 26085 .826 8.475 S.D. of residual 13.482
8| 8,d3 3575.211 4,985 9.962
9| 9|rpn 2625 .908 8.364
18|18 |sec 2691.321 a.a815
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A AR vE opd-skESNY} 2892 2uhE & 24 dehim Qlon zkae) s
Ea@e B BE 20 91ete] So)glnk.

Residuals time-series plot

Residuals
29.78 — T . . Y
I | ! I Var. name Residuals
! | : : Number 19
I | 1 1 Mininun -7.879
17.82F1------- i P il Maximum 5.289
| ) 1 1 Mean 0.088
: : : : S.D. 5.941
I | I I Durbin-Hatson ratio 2.899
0.94F1----—--- e et el Lo - Lo
O I S S O A
NSNS [ AU PR ) SRR ERDRP SN U I
] /T ] O FT T
soqbd o ____ e I R
| | { }
I | | |
| | t |
| B | | ¥
~17.82F 4----——= e bommm oo P
1 | ] 1
| ] | t
| ] ] |
] | | |
“29 ?B | | [} i
1 6 11 16
Time
Residuals histogran
Residuals
v
.82 Var. name Residuals
.84 Number 19
.86 Mininum -7.879
.88 Maximum 5.289
.99 Mean 0.6006
.92 S.D. 5.941

.96
.94
.92
.98
-11.88

17
15
13
11
9
7
5.94
3
1
a
-1
-3
-5
-7
-9

I
!
I
I
I
|
]

.96

.98

.68

.98
!
I

B I

(28 3-1) #ape] AAd 2 |2Ead
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etz gola] ou7hA Ay wzlo] BAECl S THdss A& Aol W oy A%
o] sakoli} Adlo] wil olrp = FA] AXE = gk wd A44g] 2 Avlw
olsle] we A Aung-g urAZIo] AA]] R o] w 71qel i el Ado] Asty o]
AL @A Ha 713]84ae) dQle] #Huh

38 —‘:v:’—‘i(muluplc linear regression model analysis)& &3l 2 Ao Adxpe piskd
RS tAAAS Qar Aol GFE AT 89 Agd 4 Qolx Fdd 4 R 1|
E& /]E‘} 2 qukar Azt gy goit Fold FAdxidl A 4 Q= A FHit
A|7)3= WAupg el Ayt 8o i

|
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