DIAGRAM BASED ON TABLE 1|,
(all female heights are multiplied by 1'08)

'MID-PARENTS

ADULT CHILDREN

e their Heights , and Deviations from 68%inches.

: ; 6 73
migusldearee G @ 0§ @ @ ® 7 7 ®
inches | inches -4 -3 -2 -1 o +]1 +2 +3 +4

72 — I

2 1%m)3

DT AR RiE

BHAZF Ehl



°
e

- HMERIFNEARIRTE
e E
ZEHEMN

- FRESTSEITZH




r4=2E3

Ua# T o S

-

@




r4=2E3

Regression to the mediocrity (1877/2/9): GaltonkIl, HHLLTFRE
FEMeESHIEH S "BE7 g9, mIERmks, BilEALR R RERE.
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B et e LR T, 4 A Pa e R R L Dk Ficure 2.1, The Galton board, used by Francis Galton as an analogy for the
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Ty " il '."' = '.‘ R R AL ‘.‘ pinball-like apparatus, their random bounces cause them to pile up in a bell-shaped
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B P BT runri® e L AR T R curve. (b) Galton noted that on two passes, A and B, through the Galton board (the
8 & % % 8 e e * N .8 0 " 8 e e e . . .
e e S i s g analogue of two generations) the bell-shaped curve got wider. (c) To counteract this
.‘.. .... -'-... . ™y . -‘- i tendency, he installed chutes to move the “second generation” back closer to the
2 & 8 a0 “ e e s 0
h ".'.‘ .‘_ '. ’. '.' center. The chutes are Galton’s causal explanation for regression to the mean.
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Disappointed but also
fascinated divorce
from causation (1886)
« MYFRUEES=EERIT,
LXANEEE=EYERIT,
/a3 BT EEFAE REMFRE,

son's height (Y)
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. —— Regression of son’s height (Y)
’ R on father’s height (X)

-==Y=X
............... H Families with 72-inch fathers
""""""""""""" —— Families with 71-inch sons

% Average son of 72-inch father = 71 inches

Y¢ Average father of 71-inch son = 70 inches

65 70 75 father's height (X)
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Regression lines: Si—1%&, [EFRRATLISBEIIRNS—1ZENE.
B2, EEMNERNSRRRER!

DIAGRAM BASED ON TABLE |.
(all female heights are multiplied by 1'08)
MID-PARENTS ADULT CHILDREN
= oy their Heights , and Deviations from 68%inches. —
2 Hson =aq + O-SHfather
Higolloiased % @ ® g @ e P 7 %77
inglxes inges
72— Hfather =ap t O-SHson
- +3 —
il A =z =i i = i
FHEEEEMLinch, L FRSEEIN0.5inch,
+2 —
70 — _n_ - s/ —_— —_ -
JLFRISEEENInch, 3ERISEEIN0.5inch,
+1 —
69—
68 —| i Ficure 2.3. Galton’s regression lines. Line OM gives the best prediction of a son’s
5 o) height if you know the height of the father; line ON gives the best prediction of a
iy father’s height if you know the height of the son. Neither is the same as the major
o - "2 axis (axis of symmetry) of the scatter plot. (Source: Francis Galton, Jofurnal of the
Anthropological Institute of Great Britain and Ireland [1886], 246263, Plate X.)
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y = 1.667 + 0.844x y=0.117+0939%x  4£aEARBE.
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y=y+e
=a+ byx; +byxy, + -+ bpx; + ¢

-y FEXE

« X1 ~x . KPNEERE, SRR E

* a, by~b, : EIIFRE, HAP«XFRAEIESHELN, thE{ED,
- y: FZERNHITHE

- £: &ZE (residual)
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EiEgm/) —3kix (Ordinary Least Square, OLS)
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EiEgm/) —3kix (Ordinary Least Square, OLS)
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EiEgm/) —3kix (Ordinary Least Square, OLS)

"Of all the principles that can be proposed for this purpose, I think there is
none more general, more exact, or easier to apply, than that which we have
used in this work; it consists of making the sum of the squares of the
errors a minimum. By this method, a kind of equilibrium is established
among the errors which, since it prevents the extremes from dominating, is
appropriate for revealing the state of the system which most nearly
approaches the truth.” ——Legendre (1805)

"t FEE?JEEEE’JWTEH:‘E’JJ?LJEP BIAEEEHA— R XN TR (R
HNEAEE. SHESZTNA,; XNRNZEERENELGHIRIVE. BEXMEE,
HIREZ B 7 —Fp51fEr, J_FFSF SEhlEtRIRE TS, FESERRIEL
BEIHRFIRS, " ——ELE (1805)
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* b =0.0054 : APAIXEMANEIEINLIT, FANSEREEIENN0.005464;

O35 =R

y = —32.865 + 0.00546x

A A ERAEIENN10007T, FAUNSEREEBINS.464.,

#

= GEESENI RGN, EEEEMS O B

« a =—32.865: ZABAIZEMIANAORT, FAINEEREE-32.826, B
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MSNE
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MSNE

« PSREPBENT~128), HEWSRPEEGIISIEMLF, BED
ATk

« ELMERIAF, r NEIRAFRNRERE (coefficient of determination)
HEAENERETZZ y (9%S (ERE) JLIRBEZE x Ff@Rattsl.

« E—otERIAF, * FTEZE y M BEE x A9 PearsonfBRREHIFTT.

- BREAT—RFEUENT, BeFHE— MEXHIRE.

What's a good value for R-squared?

The question is often asked: "what's a good value for R-squared?" or “how big does R-squared need to be for the regression
model to be valid?” Sometimes the claim is even made: "a model is not useful unless its R-squared is at least x", where x
may be some fraction greater than 50%. The correct response to this question is polite laughter followed by: "That
depends!" A former student of mine landed a job at a top consulting firm by being the only candidate who gave that answer
during his interview.

https://people.duke.edu/~rnau/rsquared.htm#punchline
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ERIEARIFISIS:  emmbutm) FRBZRENTH0, ERTEN
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ASRISTEN. (5T) MNYRIZEA (7o) NIRIZEMAN (5T)

BXEEHEHM (SST) = [EF¥EABH (SSR) + HEFERKLH (SSE)
B SSR/k B 23428.2/1 154430 k: TENE
b= SSE/(n—k—-1) 1668.7/(13-1-1) n: HEAR

- WNERFRILAIL, Wp = P(F > 154.439) = 8.6 x 107° < 0.05, FRLUIBBFRIR, A7
BRNNEESNFFETEARMEENITES, 20— MERREAH0, BEFEN.
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BFELARMNTINE: RYS0RFEEER, BETXTI

y = —32.829 + 0.00546x
HO: 50 ¢BEEER

b—0 b 0.00546
SE, SE, 0.000439

= 12.427

- MNBRFRIBEAZ, Wp = P(|t| = 12.427) = 8.6 x 1078<0.05, EUIELERRZ, IAHE
RN SANFE T EARHEFRNITES, AN SZEARNEImEEER.

« F—rttthlams, TR SFRREF.
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IME: ZelEDFRIFEREER

[E375%2: RIAZREEIAR/NFIES, NMAIREEE,
EHEr?: BlIIHEEIFEIRAIIU SRR,
- BiRtale (Fiele, THRI) : EEEHESEBHITEEME.

PIEME vs. BEHE

r? RIRT HFAPRERZZ 2RI, MEEERREZHERTEWRRIE D,
rEERITEE . FHEUREN, ERTARUEERTENSIER.

rSERHARE . BURRETEZENARSES, BE2RBIIHTEST
WEY, BEFAERBIR, SEHMBARRIEOAE.

2% SEARIEINY, RKMETEE, MraEskEE.
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y=a+ byx; +byx, + -+ bpx; + ¢
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PRk = EBAEER

kb Area (km?2) D1 (km) D2 (km) Invest ({Z7T) Type
1t= 201.1 7.6 9.3 5493.5 1
Lig 194.7 10.3 2.1 5317.7 1
T 119.4 13.5 26.2 1987.4 2
BR 188.2 11.7 26.8 3306.0 2
it 72.6 5.9 78.2 1270.5 3
T 56.8 16.0 21.9 3617.8 3

- FZEE:
o Area: 2012%F, FFE#18MNAREIASKkMSEEIMNANEKXERR (km?)
- HRETE:
o D1: SkubEmHOREES (km) o D2: BRLEIRIENIAHNEER (km)
o Invest: RIGHMAIBIERIKZESM (1Z7T)
o Type: FmkE, 1=HiEm, 2=8%, 3=HfttHm



ZcielEm)3

=
A=E

NERLTEZARNXR,
FEIRAYTEKR

- NBEZEZIERYE
X (&)

- HAISEE.

eI I et

BB SIS

SRR

W}Jﬁﬁl}m

2 ag g e @
S, "o o
o0 o e,0 o CIERY
".‘ e :'.oo .'.- °
e e e
& e
o ¢ ;3 :o :o' ® °
=™ : e '.-' -. o0 q.:l :
e o 15} oD
(5] (o] (5]
o® ° o [°]
". ®o0 l'..
g® © o0
% B .‘ ."..." o !o~ 8°
(2] o] (=]
@ ®e o]
% e % o®
: o '.. ] Qo0 .
) 8 ‘o"'o ] .:i. o

E%%%ﬁiﬂﬂ IEEH

BERRA




ZcielEm)3

XS

Correlations
o b A

i [ [ 4] PEE T AL | BF S i L i’y
hERES IR X A Pearson Correlation 1 - 164 - 7437 661
Sig. (2-tailed) 516 <001 003
PR T P L Fearson Correlation - 164 1 -.233 3581
Sig. (2-tailed) 516 352 154
P B S T L Pearson Correlation -743" -.233 1 711
Sig. (2-tailed) <.001 352 <.001
ek e Pearson Caorrelation 661 351 711 1

Sig. (2-tailed) 003 154 =001

** Correlation is significant atthe 0.01 level (2-tailed).

- TEIRFE? (NHSZ

- HETEZARKRER,
- TS
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- BigRIR: oiftARaE, RSB, BRfEZEEMA SRR MR,
RERTESHEEXRRNECRIR, BEERIIESHEHNDT!

- IREE]FRE

Area = a + bp1D1 + bp,D2 + byppeseInvest + €
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{hitE])IHEEL: [E)F5REK

Coefficients®

Standardized
LIinstandardized Coefficients Coefficients

Model B std. Error Beta t Sig.

1 (Constant) 173.626 32.881 5.280 <.001
[ 5 T L -6.569 2.087 -.441 -3.147 007
BE &5 AT LS -.B96 31 -.539 -2.885 012
[ g = 014 006 433 2333 042

a. Dependent Variahle: 855 1 i i i 6 < i

Area = 173.626 — 6.569D1 — 0.896D2 + 0.014Invest
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(it o)3RE: AFREELEIIZRES

Area = 173.626 — 6.569D1 — 0.896D2 + 0.014Invest

1T FEEL (Unstandardized Coefficients) B: BEXLEFEII— 1R
I (FHEMEETEREAT) | BEETHZ DT

o bpy; = —6.569: BEELSHPORIEEEEINLIKkM, whaENERXEFRHL6.569km?2,

o bp, = —0.896 : BHILSRIFTIFNIEEEEIN1Ikm, wWheERERAERRELD0.896km2
0 brnpest = 0.014: HHEEEFILEEEN1ZIT, WhaELEAXEmiAEIN0.014km?2 ,

Rlit, BRI ETElEISAONHNRTENE, TEEESLIRE N,
o a=173.626: 3TBEZEIYH0BTAIERREIDEKXET, FTTSEREN.

RERIERFRTNAIS R A EBARN, EERIREIIERNL,
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{hitE])IHEEL: [E)F5REK

Coefficients®

Standardized

LIinstandardized Coefficients Coefficients

Model B std. Error Beta t Sig.

1 (Constant) 173.626 32.881 5.280 <.001
[ £ 1T e o -6.569 2.087 -.441 -3.147 007
BE &5 AT LS -.B96 31 -.539 -2.885 012
[ g = 014 006 433 2333 042

a. Dependent Variable: & EFk &6 & 2 it de b i

» IR RSO BR TN AYEE, (BEEIVRES, FESMMENIER,
» EIVBRARBZENTINEERN, BREERTECREL
Z_Area = —0.441Z_D1 — 0.539Z_D2 + 0.433Z_Invest
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it Ol)IRE: fREEEI5RE

Z Area = —0.441Z D1 — 0.539Z D2 + 0.433Z Invest

- InERFREEL (Standardized Coefficients) Beta: EETENRTES S
FRELUSIISHEISERS, TR TEEEN—MREE (54
Hb BT ERESAE) , BZETHZ D NMREE.

o Bp1 = —6.569: XL SHHORIIEEESEINIMNEE (4.129km, 3.7~18.6km)
uh  EINE A X EFE 0. 44 1 MREE  (0.441 X 61.434=27.092km?) ,

o Bpr, = —0.896 : BRLSRITTUIZNIEESEIN1IMIEE (36.949km, 2.1~125.7km)
Ut RO R EIRRR 0. 539 MEZE (0.896 X 61.434=55.045km?) .

O Brnvest = 0.433 : WHEERIREFHEINIMIEE (1909.547{Z78, 107~66511Z7T)
i e EA R A X EFRIENN0.433 MmEE (0.433 X 61.434=26.600km?) ,

- INEREIRE R AR,
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(it EIEE: MSHE

Model Summary

Adjusted K Std. Error of the
Model K F Square Sguare Estimate
1 8714 7548 J07 33.26394
a. Predictors: (Constant), [6 52 8= 88, BE S50, JF 2 A L
ko

. rzﬂ?}iﬁ'{ﬁﬁZﬁ;&fﬁ?*& (coefficient of determination) , HEAENXEHA
EyHZER (BRE) JLEBEE x FrfERERILLfl.
« AM, ZItERE|FPr: FE—TEER: S5|IAFHNEZERN, RIfE
EXNEZENHERERKERN, BaErIgxX,
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(it EIEE: MSHE

Model Summary

Adjusted K Std. Error of the
Model =4 F Square Sguare Estimate

1 871 759 707 33263584

a. Predictors: (Constant), (85 8 =808, PEE TR0, 173 arif L
1]
o« ZIERMRIT—MEREREN?, Blrs,. ZIEInSEE R E S ERIEN
MK, MMEESERE T EREAHIESERINELME.

n—1 =18: HA=
rc%djzl_ (1_,’.2) n 8 *izlgia L
n—k—-1 k=3 : BETENNE
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(it EIEE: MSHE
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SHEH IR S S SRS S it

on
[a]

Model Summary

0 50 100 150 200

B R FRTNE = 173.626 - 6.569D1 - 0.896D2
+ 0.014lnvest

Adjusted R
Model R R Square Square
1 a7 759 J07
- ERRXERI: NE—TESHMD

ZNT e BRI ERER,
HATHETERXLRMESTUIIEZ

[EHIRRREREL.
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SIS REIEERFEE

ANOVA®
sum of
Model Squares df Mean Square F Sig.
1 Fegression 48735282 3 16245094 14 682 =001"
Residual 16490.855 14 1106.480
Total 64226137 17
a. Dependent Variable: &85 000 E ek 4
b. Predictors: (Constant), [6 7€ 8 =88 IEE PO, FFE il

¢ %Hé{Eilﬁ Bﬁﬁé&Iﬁngbﬂgﬁﬁﬁgéﬁigjgol Eﬂbl)l — bpz — b[nvest =0,
- [FIE: BEFAFHOEARIFEAISEREFL LMD, (HREIESEE, WEFRITE.
« £R: p=PF =14.682) = 0.00013 < 0.05, #EHEFRIR, BEEEN.
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Fithih: [OFRAAITIRIE

Coefficients®

Standardized

Unstandardized Coefficients Coefficients
Model B std. Error Beta t Sig.
1 (Constant) 173.626 32.831 5.280 =.001
[ 255 1 o oL -6.5649 2.087 - 441 -3.147 007
[ T fL -.896 311 -.539 -2.885 012
Bl 7€ #t =1 i 014 006 433 2.232 042

a. Dependent Variahle: 855 1 i i i 6 < i

- BER:

FERIRIIRHAS 0B EEES.

- JRI#: t=(B-0)/S.E.=B/S.E.,
- £ FrERIARSNIpEIS/NF0.05, HEHRERIE, BEESRITEEMY.

- EEC

"IEEHHL ERIRRIREEXDITRAES, BESTGERRFERE.
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SIRE =
PERTEMFEHEES
b Area (km?2)
it5 201.1 1
ifs 194.7 1
T 119.4 2
Bl 188.2 2
=X 72.6 3
il 56.8 3
RTE: HETE BTE: 9ETE
\ J

|
BZE2r (ANOVA)
F=12.082, p<0.001, eta=0.785



EPEE

IaRE SIRE

PETEEHBET=
b Area (km?2) D1 (km) D2 (km) Invest ({27T) Type
= 201.1 7.6 9.3 5493.5 1
g 194.7 10.3 2.1 5317.7 1
NES 119.4 13.5 26.2 1987.4 2
BR 188.2 11.7 26.8 3306.0 2
=T 72.6 5.9 78.2 1270.5 3
T 56.8 16.0 21.9 3617.8 3

HT&E: HET=E HittEETE B E:
\
|
Z1EE)

y=a+byxy +byxy + -+ bpx;, +¢
Area = a + bp1D1 + bp,D2 + by, . Type + €



PREE(FHEES

« HFREIKEHESN: 172, 2—3, 324N A LIZEEAE.

/ N / AN / N
/ \\ / \\ /
/ / /
\ 7 \\ )
2 % 5%




RIS

1=§‘§ﬁi 2 2
= = 2=7 = EEFE %%
PATBENOTE =i | e mo
kth Area (km?2) D1 (km) D2 (km) Type Typel Type2
b5 201.1 7.6 9.3 1 1 0
tig 194.7 10.3 2.1 1 1 0
Bt 119.4 13.5 26.2 2 0 1
MR 188.2 11.7 26.8 2 0 1
=L 72.6 5.9 78.2 3 0 0
T 56.8 16.0 21.9 3 0 0
FEZE: HEXE Avsesxe BEE: HELE 0= BHUES |1-F
\ ) n Lo=8&
|
e

Area = a + bp, D1 + bpD2 + brype1Typel + by, TypeZ + ¢



B RIESHIRAEIIESE

- ERIESE/WETE/M5t (dummy variable): ERIASHTESERIFITH LS
ENREIESN, BERENCEL, BTFERREEETHE 5.

s dummyl: dummy2: dummy3: dummy4:
eaETEl1E | EEETE2X | EBETE3E | EEBTFHEIE

E A ES 1

B2k 1

3K 1

F43% 1

HB53%

- B5SNMEIINDERTE, FEFAS-1=41EUZE.
« FT—1NESHEKIE (reference level)
o FESERESIKE, FETHAUERMETE, TG4 ENEZE EBYEIAO0,
o BIMEDFIRINENTE, EZEITENENL, EEMEITE FBERO.



B RIESHIRAEIIESE

4

- EHZE/WEE/WT (dummy variable): FEEIIFDFrEFREIFXDRE
EfmEAR, BEBRENCEHL, BTEREEETE 5.
« ENPEBINDRETE, FEEAN-1MEURE,
o IMREREENMENEE, KBEEGEHEM, TXbit.
- ZHUKFE (reference level) | BABE— P EIIFABTHAUENRE.
o SHKFEN-1TEIEE EREEIYA0,
o IFBMKFEN-1TEMZE FRIBEBENE— A1, ERIYA0,
o ZRKFHIZNEEER, BEBEENEEEN/REN/BIN/&E1TEIZEHE,



EOARBN EHIEE

- LU "Eftetrh” AR, RE2TEMNRE: Typel=HiEm, Type2=8%.

Area = 173.873 — 5.640D1 — 0.872D2 + 72.299Typel + 74.112Type?2

Coefficients”

Standardized

Unstandardized Coefficients Coefficients
Model B std. Error Beta t Sig.
1 (Constant) 173.873 22.315 7.792 =.001
i 2 T o -5.640 1.500 -.3749 -3.759 0oz
B 25 Al L -.872 201 -524 -4.338 =.001
EL§ETH 72.2488 18.805 A51 3.845 0oz
e i) 74.112 20.038 380 3.698 003

a. Dependent Variable: #6855 i i i i ol [



FEHI3E E 0] R ENRIMERE

« LU "t ASHKEE, RE2NEUEE: Typel=E%m, Type2=8%.

Area = 173.873 — 5.640D1 — 0.872D2 + 72.299Typel + 74.112Type?2

- IEiREMFESE (Unstandardized Coefficients) B:

EIZERZNL, BIDXETRER "S/KFE TUH "EHUZEINAISEH"
(EHEBBRERSAE) , BREZHZ DT EAL

0 bryper = 72.299: BEIEME—MIMELL, WRENEKXEIRE72.299km?,
O bryper = 74.112: BRWHE—MIKTHELL, iWREREKKEIRE74.112km?,

« BHAERN-1PMERIES?
RAREEMLT (N-1) MENES.



EOARBN EHIEE

Coefficients”

Standardized
LInstandardized Coefficients Coefficients

Model B std. Error Beta t Sig.

1 (Constant) 173.873 22.315 7.7492 =.001
[ 5 1T A oL -5.640 1.500 -.379 -3.759 002
B 2% f il L -.872 201 -524 -4.338 =.001
ELfEH 72.289 18.805 451 3.845 002
s il 74112 20.039 390 3.698 003

a. Dependent Variable: &8ss i i e B4

- EHUZRERNINECRITRE: BRELURE.
- EWZRERTNER. tH. pE: BRAIIAE, BHEE.




EOARBN EHIEE

Model Summary
Adjusted B Std. Error of

Model F R Sguare Square the Estimate
1 G379 878 840 24 56718
a. Predictors: (Constant), # S=tkif7, ELE20, RS HiP L, (I E

T HL

Model Summary
Adjusted R Std. Error of the

Maodel R R Square Square Estimate
1 a719 754 A07 33.263594
a. Predictors: (Constant), [ 2 8 /=8 6, PF &5 W b0, B 35 Ao il
=]

- WEMERIBEES AR,

Area = 173.873 — 5.640D1 — 0.872D2
+72.299Typel + 74.112Type2

Area = 173.626 — 6.569D1 — 0.896D2
+0.014nvest



Z& RN ERLER

EIISE=3-&

o BEM: —YINRHE, REZNTEN.

o 73A: IENIAZRARINL,

o K/v: WNHEE, WMNRBSTELR, ERITENREL
o IR ERE: BEEEEMINEMN, BTETHWSDNENL
o IHMTENRE (BIEZE) | SSRKFEEL, BEETHZDIEIL
o TNENREL | BREBENINMNEE, RRETHUZ D IMREE.

.« WEHKE——FEr*: EHREXIEIEIIERER, FREEE T RERT
B,




ZEHEESZF20

(Multicollinearity & Stepwise Regression)



ZEHLHE

FEEHESE
- RBTESIIEN, BERIERY

CEEZEN) -

o BUIEIIEANE: BIFSROMIEE. SISIANL [x
X2

SARVEERS. EIhERFRYEER (D3) .

o WHMIEAZ T AENKE: BER~IRE.
S8 GDP, ®{EAO (Population) . Mt
B (Revenue) ,

- XEETEZ AAARRIESERX, FERENERES.
- NRERBIIERENNER, NGRSt EHE MR,



_ sEust L R

CB
" (4]
--g

o Tui®
.. a0
=,
8
-

b 0
@
2

- ZEISZM (multi-

i i ,_m_ i ] o @ @ @ @ @
collliearlty) B3 % 3 3, 3 3 ; P
Zlﬁ]%gjﬁ?&, %Jbbgg %L f..‘ .i."‘ .'.“- ." 8° h' %e ‘. @g .3"-
EUBTHAETEN  § L. e o O VI R R
GIEATOEIERE, ¢ W @ A w o lee. 5. @

E ': n... o o.. ° .: o0 .: oo ® oo
AP AP A PRE VAT S

> TS

)

%&ﬁ%@ EEmhL EEERYE  IEEhEE  EeSrrE GDP TBIELA, EEAD



ZEHLHE

« ZEHEM (multicollinearity) : BT EZAEEHEX, HEEaTTE0]lA
B BB T 2% MRS RKITUGER.

Correlations
BTG | SR TR | [ ¥ GDP  WEA | HEAD
WEEsE A X Pearson Correlation -
P g T L FPearson Caorrelation -164 -
Sig. (2-tailed) 516
fE B i L Pearson Caorrelation 743" -233 | -
Sig. (2-tailed) <001 352
I B35 T AT Pearson Correlation 161 609 -456 -
Sig. (2-tailed) 523 .007 057
e T v Pearson Correlation 661 351 e 374 -
Sig. (2-tailed) 003 154 <001 127
GDP Pearson Correlation 694" 221 - 696 417 01" -
Sig. (2-tailed) 001 379 001 086 <001
[ET(ON Pearson Correlation 702" 087 -0 301 829" 976 -
Sig. (2-tailed) 00 730 006 226 <001 <001
MO Pearson Correlation 645 148 -582° 343 879" 959" 858" -
Sig. (2-tailed) 004 557 011 164 <.001 <.001 <001

** Correlation is significant atthe 0.01 level (2-tailed).

* Coarrelation is significant at the 0.05 level (2-tailed).




ZEHLHE

ZEHZE R

- BEEZEANSERAXMEEESEIIIRERITTHEELIX S, EETRR
HERTX (BIFMBRY "HAERK" ) |, BIFELITILRERN:
o BIFREFEREN: HMSTHIER. MLIRRINER.

o BIFREAEE: MNEENZN+IEE, BIIEMR—FRICREZEREK
FRAREZMN, BERIRETHESRENK,

o EEMRIEAN: RRERTIERN, MHEENZETEFAEE.

o IRSMRIMEME: RUEELERS, EAFCEREREZEERIERREN.



ZEHLHE

Area~D1+ D2 + D3 + Invest + Typel + Type2 + GDP + Population + Revenue

Model Summary

Adjusted B Std. Error of
Maodel R R Square Square the Estimate
1 8709 440 873 21.91626 2;5“‘:- E
Riem S, &7

a. Predictors: (Constant), 55 {F A 01, Type=# ki, fE S0

Ao, BEFAEUTHLED, BEESTIELHT, Type=FLERT, [85%E ¥ =5,
WLl », GDP

Model Summary

Adjusted K Std. Error of
Model R F Square Square the Estimate
1 G537d 8rva 840 24 56714

a. Predictors: (Constant), Type=# <=k i, Type= FLER, #F 5
e e, E B i L

Area~D1 + D2 + Typel + Type?2



ZEHLHE

Area~D1+ D2 + D3 + Invest + Typel + Type2 + GDP + Population + Revenue

Coefficients?

Standardized

Unstandardized Coefficients Coefficients

Model B std. Error Beta t sig.

1 (Constant) 176.900 24.382 7.255 =.001
{2 T -3.283 2184 -2 -1.503 A7
I 2 1T LSy -.729 280 -.438 -2.608 031
P 2 TR R -5.383 2516 -.420 -2.138 065
[l E ¥t -.006 020 -187 -.320 757
Type=EL521{i 42,610 61.415 266 G54 507 5
Type="# ek i 109.450 25148 AT6 4.352 "7%@%
GDOP @@— 016 1.000 818 I—’i{g)’\}?)
WHIE L M qg’f)@% 5 085 -.102 -.C < 530
wiEA N ng%/ -.036 044 - 346 - 827 432

~

a. Dependent Va K o ety £ o A 0 ) At g [ T A



ZEHLHE

EHZEM (perfect multicollinearity)
- RUPTErLIBTEMBTEERNEME S KTERRE.

o T T T
ISP =k Sy = Ayl A=Ay
1. B¥mh 1
2. et 1
3. Efthiskrh 1

Type3 =1 —Typel — Type2

MERETESHEME, EMTEREENRE, RESAA T, E
HIZEMEM (dummy variable trap) Hl2HERNTEHZE.



ZEHLHE

SEHZMERNIZHE
- RBE (tolerance) FIFERMKEF (variance inflation factor, VIF)
o NFEEGPHN—MERETE x;, AILGRIEAETE, SEMABETEFAIETE,
B —NITEMEEIRE, SEIZIERNEARRERE?;
o BEE: Tol,=1-—1f
o BEWKET: BREMEN, VIF = Till- -—
- IZERE (2IEN)
o VIF<5: AFEZEHS MR,
o 5<VIF<10: AJREFE—ENZELLMAM;
o VIF>10: FHEMENSEHEME-,




ZEHLHE

ZEHEERIZHR

Coefficients”
Standardized
Lnstandardized Coefficients Coefficients Collinearity Statistics
Model E Std. Errar Beta t Sin. Tolerance VIF
1 (Constant) 176.900 24382 7.255 =00
PR TP L -3.283 2.184 =221 -1.503 A7 347 2.878
I 25 i T L -729 280 -.438 -2.608 031 265 3778
P B T B -5.383 2.516 -420 -2.139 0E5 184 5154
320 NiTi 020 50.680
GDP~D1 + D2 + D3 + Invest + Typel 694 507 051 19,632
+Type2 + Population + Revenue 352 002 427 2381
8149 005 199404
Model Summary 7 930 006 169.679
Model R R Square ﬁ%;ﬂEQR iLEsﬂmam B27 432 043 23437
a. 1 og7® 995 891 470.19066
a. Dependent Variable: GDP GDP%%&E’\JH%%}QE%E%@%
RS, T e 1. BB, MRIIBEARLL, 1K TIE2001F!

WD A




ZEHLHE

P EJVRS EQ=CPRs 2 X

o TM: BREEERST
o WNRBEEEZEBERIETUN, moIEERE, NZEHEMAYRRAK,
o WIERVIF>10, {BpEEBEZE: "Multicollinearity is only a problem, if it is a problem”

- BTERE NS/ TERRUE
o IRIBEICHIR, WTFEEBEXNEETERE, RRE—TE
o &£ ME|F (stepwise regression)
- BEERS: B/ TETHIAN
o FRHPSHT (principal component analysis, PCA)
- ESZPIOIERY: WREEHTES
o U&[E])F (ridge regression) , EZE[E|T (lasso regression)



B

WTHAENISEE

|||||||||||||||||||||||||||||||||||||||||||

Stepwise
Remove

Backward
Forward

Enter: A&0HE, EHEIFEA.

Remove: &gk, s@HEIFEER.,

Forward (BUEIER) | NTEEFIR, —
DN—MEENTRIR, —BiHN, BiASEBIR.
Backward ([5EBFR) : —FFREENHEN,
RE— D — MBI,

Stepwise (FZ[E|F) : NTEEFE, —
DM—MEENTRIER; B, BI3EHTEHA
B, XHRHRBERRASEFZEMEATE

%, BForward5BackwardfN&S.



BES®IFIE
B EIRE— RN SIESHNETRARE, RN T

o XNT kNHREE, BLRIFERRBDIIIE k N—It&iERF&E, HikEpER
NEIXEANEE (Wa =0.05) HEZEE x;, EF—15INEE,;

o EERS xHEML, BERRL -1 MERZEEDHIMA, B2 k-1 1Mett
EEEE, HiEZFpESNBEREHANBERNBRE v , FNSINEE, ROREH.

o BIEFIN—IMFEER, EFfEFRIANATEETHNZERDNARE, BEIpE
SABBEZFREE (Wa =0.1) NEEBHEZIER.

o FIAE, EEEEIMIBRENTRITEN CRAZHEABIE) , HEANEXE
WEFITENX CREIBIREE) .



BESEFINE
«  ZFLEFR—FHENERESENE R EIREGIE.
Stepping Method Critena

® Use probability of F
Entry: |05 Removal: | 10

O Use F value

HNEE ZEIRE(E

EERHANRESNEE  ERAIBREESERL
N, MANBZETE EE, BREZEXE

- BRI ERABRGRETEZERRE, RREINUSHRIEREER — FRI.



Variables Entered/Removed® \gt@”a
2}
Variables Variables L

Maodel Entered Removed Method

1 I 25 i L . Stepwise
(Criteria: FH S AN e B
Probahility-of- o 1‘% Bhitit4aE, 582 Qljg)\l B2, X2
F-to-enter == .

ga-E\ JADZ =PZN=

Bl TH7. IEEmPL. BERTIKE. E8E
Probability-of-
F-to-remove /I\A TREL SRS
== 100). iﬁJZFE (ﬁﬂl’ \E) 1 ﬁ' \E%&$gl}/%o

2 =i . Stepwise
(Gr|terl‘5_'i_ *#;;UE/Jj:uA1jtJ—ﬁ_-—\gJJ:]:EE— EQ& 0 81
Ertﬂbabtlht‘ﬁr-ﬂf- O EI M /= Xl_ﬁ/ ER=, BXEI ad] - . o
-to-enter ==
0an,
Probahility-of-
F-to-remove Model Summary
>=.100) Adjusted R Std. Error of

3 [fl 5 V- p . Stepwise Model R R Square Square the Estimate
(Criteria: =
Probahility-of- 1 743 553 A28 4237084
E;g-emer <= 2 820" 673 629 37.41996
Prntaability-uf. 3 AT1E 7549 07 33.26394
F-to-remove 4 9244 855 810 26.79320
== 100).

4 Type=# 2t _ Stepwise a. Predictors: (Constant), fF & ap i fLE

i (Criteria: b. Predictors: (Constant), FF S aE U BLE, PEETP.L

Probahility-of- e e S
F-rtt::-:ntlétryqi ) C. ljrlia;iictnrs: (Constant), fE ST BB, PEE TG, [FE 8
050, B
Frobability-of d. Predictors: (Constant), [F 2 &0 HLE, BF AL, 8 9
F-to-remove HE Type=H & hkil
>= 100).

a. DependentVariable: #58% &5 I 2 ) 2 L E



Maodel

Coefficients®

LInstandardized Coefficients
B Std. Error

Standardized
Coefficients

Beta

Sin.

Collinearity Statistics

Tolerance

VIF

Area = 161.662 — 7.480D1 — 0.710D2 + 0.016Invest + 61.799Type2

o REIFPARIFTERENEE.
o BIFRHBIFTFSIIRIRER,

o ZEHEMASEFE (VIF<S) .

4 (Constant)
P £ i L)
AT
[l 7 ¥ B

Type="1 Ik i

161.662 26.798
-710 258
-7.480 1.710
016 005
61.799 21.100

- 427
-.502
510
325

6.033
-2.751
-4.375

3.218

2.929

=.001
M7
=00
007
02

AG4
847
A46
807

2154
1.180
2.244
1.102

a. DependentYariahle:

ot e s A 0 e [ T 3



I ERTEHRIR

- ALEIMNENZERHEEL,
o ZFLMEFXEType2 (BLlm) ANER, MakR T Typel (BEiEm) . SJFEATA
SR ENIATERER Y, —iRIEETypel, Type2[ERTHNIREL,

o WNERKREERIHELH, BISaRE?
> Typel & Type2: Type22ESMmiBX F—AIF RIS
> {XBType2: Type2RESmiEFRrEEMET (BIFEET) AR,
> WMRBANMRAENENEZE, RRB2Y, EREEINRFM.

o WAIREFEREEH?
> IE&LHN (Enter) : Typel. Type2

> XEmiE (Stepwise) : Invest, GDP., Revenue. Population



Variables Entered/Removed®

Coefficients®

LInstandardized

a. Dependent Variahle: F6 8% 5 I 11 f) 08 4 #
. All requested variahles entered.

Variables Variables Coefficients Collinearity Statistics
Maodel Entered Removed Method Model B Sig. Taolerance WIF
Type=1# =i Enter
u?I,bTyrpe= e 1 (Constant) 63528 = (01
i Type=EL5E 0T 113.030 = (01 AT 1.026
BE B il L Stepwise Type=19 ek 890.285 010 ATE 1.026
(Criteria:
Probability-of- . (Constant) 108.237 = 001
bsg Type= EL4# i 75.121 012 684 1.463
Probability-of Type=1§ 44k i 64.884 034 858 1.165
F-to-remaove
== 100). fE B T HL) -729 019 BET 1.498
BT L Stepwise 3 (Constant) 173.873 =.001
(Criteria:
Probability-of- Type= 500 72.299 002 683 1.465
F-to-enter == . i A LR b
050, Type==49 ek i 74112 003 845 1.183
Probability-of- P 255 f T LA - 872 =.001 643 1,554
F-to-remaove
== 100). I S T P oL -5.640 0oz 825 1.081

a. DependentWariable:

o s I A ) AR T R

Area = 173.873 — 5.640D1 — 0.872D2 + 72.299Typel + 74.112Type?2
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12 a3y F
ZXEIFZLENE (IFEIE) ASEN, A EYEIEMAIERE /ot
ERTRITS XL,

o FWNBEHEXNETE, —#H—1: PWNEENATRESCRAE, MELES
N AT B T AR BRI R AR L,

o {RAIEEEMEIARARIEEE.
o ArREEMENGIE.



i

IRielRig

RigFElT
LEIRFETED
i =R SR
{mEFIEIEEIRSR

@’ {

e SM vs. HiIESH

IEMIELT
[a])3=E

FEITHRI

o RBRARIRIR

o BUEEAIIRI|

o RENRESEMKIETE
o {mATHREIEHAR

SHESA




MRAEZEEE, BEART?

ZHIEICSMAYEAZ, MField KnowledgeIRfEETE.
RSB ZEHAMNEE, WMALHELTE, IFEAREE.
o —HRME, BRTEHPATKRZENJRAETE,

o ZIFEWIE—PMKRAREN, FEEARBHEEERNHEIL.

WMREZEHEMENAR, JLUEREMITNSERSERTTE. R
BAETHIRHTERERiE, MESNHEE.

NRERIFERRRIEAR, BEXEFTRERE, ELAARMH—E
EENSE,




= S ElAi2lkh

(Residual Analysis)



FeE St SEAiZkR

Ak AEIPE ) 5435
- GRS BRESRTEZAEEAMRR - REREHEMLEEN,
- IESMRIR: BEMSRNESHT.
s BARIRTMERIR: SMERNEERY - REZAIEEMIT.
FAERR: BENSERSTE.

- ERERARY BETRKEERNEEE.
- KEZEHEMERIR: BEREZRIRBERAXMN,




FeE St SEAiZkR

FRES

y=a+bixy+byx,+ -+ bpx;, +¢
\ J

N\

|
y E=Y—Y
- TE (residual) : EESHTH, EEBISIHMESTRUEE.

- FREDH (residual analysis) : BISDHERENER. SHFIE(MS
HFYE, FANMRRERFSREREE, 2EFAEE,

- FEFER: REE + ZitENRIRELRE,



FeE St SEAiZkR

EEREREES

AEZEENSFEEFA:
o BEFREA: EERK. UEHRKENIER,
o BIIHERA: EEZRENRE LSO HAREAARIIER,
o SEINEAS: WRIFERERIIAESR, FEHMRERIXG,

EZFEREK, JATH sERn . EFEER, S EFEENN, BT



FeE St SEAiZkR

REEERINEE

« ERIEE (Cook’s distance) D;: ERHE &Y ERFEEFTATRANL,

o fERE: SMRENEASE, RIFRERIRUEN, SallENREEIFNG.
o Fl#firAE: BABIEN1.0, D; > 1.0AVFARRI/ESNTHEZ,

i e |5 HEH i i Hs {2 H e =eui ]

Cook's Distance 04613 01087 00198 02260 00095 00945 59185 22199 09351

Cook's Distance 59185 N67E62 01818 00990 00000 07450 04507 01865 13629

MRBERS

o MEEAFENEIHRAER, MREIR, HEERDGIFREEIES,
o WIRFIR, BFELMAFENRE: BEREEXE? DEAEEHA? ...




FeE St SEAiZkR

EETELKIERIS
BERESHTEZAEEHIERER — kE G EHEIERL.
REE: "BRERE" BRE.

1000 15.00 20.00 00 25.00 50.00 75.00
EEThRd BRI

BREAR LD HREKFELIFN, ERIHFENHZEREL.



FeE St SEAiZkR

EETELKIERIS
- BEESEZEZEBRBEURR - REXKEITEHESRI.

o S
0 o y =10+ 3x; — 4x, + 2x3 + ¢
ol o |
%O (x3 5 yEﬁ ZIRRR)
%\ 10} Cg) o
0 % 8.°
%, 9 Ze 4[] =B :
10 F oo 1
10 %% 0 Yy =—-27.8+3.5x; —4.4x, +20.3x3
2 2 4 6 8 10 (Bikxs Sy Z A2 ERT)

MRAHRE: WEREHRHITER, [FHRERELMIERIL.




FeE St SEAiZkR

Expected Normal

BHSESHERIS

RE (FRE/ETE) MARMESD .,

FeEE TRERQ-QE, MRIEh
1E§iﬁ¢ﬁgﬁ ILJ\ HE*.LH_L °

Normal Q-Q Plot of %%

FXIFaL%.

MBAHBRE
jd‘izli'F_Jﬁﬁ \1E>ux,

AEEEQE;
B/ ETEH T,
TRERIRBILE,

© O O O O

Tests of Normality

sShapiro-Wilk
Statistic df Sig.

5 3 980 18 949

-50 -25 0 25 50

Observed Value



FeE St SEAiZkR

EaaMAMIERS
SEMEREEIT — FHEZEEER,

zlRiZERENERZFSITEX (serial correlation), XFREEX
(autocorrelation), BiFETEIFSIEX. =EIFFIHEX.

IFEERRAIRTEFRY IRR ——(hElT!

o PlIF: AHIBSESHHIIEE. BERSACRBERE. HKEMEEMMEIE
FEHE. FRIEA......

o [RE: BEENRZEEREFYIPRREBIURIES.



FeE St SEAiZkR

EEMAMIMIEHRSR: HERIEX

FREE: "NE-RE" SRE, BB RETORI LTSN, THEES,
Durbin-WatsonZgit&: 0~4Z[8, #fZif2, BAFERFIEX.

o o
o] o © o
o o o © o
e (@] ~ Py o} HE
#go < o Q & o O O
o 0O o)
00O 0° ©
0© 000 oOo 0oO
TA1 T.5 T;O T;S TL1 T‘5 T‘xl() T‘l|5 TL1 T.S T:IO T‘l|5
I 1] I} ] I} ]
RIS e = hERTE)iEE HeZERHIMTEW

MRARHE: SUEDTR, ERTNIVNEFIISERR,




FeE St SEAiZkR

EEMAAMMIEHRSR: FEFFIEX
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