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Abstract

As we all know, a good model must not only have a good fit, but also have a concise form, so how to
balance the accuracy and complexity of the model requires model selection. And AIC, BIC and CV
can just balance the relationship of the model, which just solves the problem of current model se-
lection. This article chooses models based on AIC, BIC and CV criteria, and models WAGE2 data.
Firstly, some distribution characteristics and correlations of the data are obtained through simple
statistics and statistical mapping for the 12 variables. Then, we use AIC, BIC and CV to conduct sta-
tistical modeling, select the optimal model, and use least squares method to find the fitting equa-
tion, and then explain the economic significance. Finally, in order to make the selection of the
model more convincing, the optimal model was selected by repeating 1000 experiments, and
compared with the previous model to obtain a consistent optimal model.
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1. i
1.1. fAREREEN

BEEH SRR, BARRERR SO T E IS — DN EEEE, FUTENAZERE A — MY
MIgF e, MG IS LS HORFER A G H, X2 MESIT RS IRR IR E,

PR PR SRS THI R R, AR 2 2 R AR AR AR s o B AR R B, Xt VI
BRI —MhrdE. N T SRR AR R, RATAT DLE RV BOUIGRREA, (HoZ, —BUEOLT, Bk
PRI 51— R AR R R 2 AR T, N, BT REI L A — R AR, I LA
FIfE oL, BRI, 6T ROR 2 —MA VI FEOT SR, EUEREAE Y RS L S S % R ()P
Wé? AIC, BIC [1] 53t CV [3J{EX J5 AR EF B0~ 13X P Z R IIOR AR, A SCR AT IX = MR AL ik
RIHE DU SR e P R LA 2

1.2. 3CERGRIR

KRN E /MG IR 2 2238 T AR 7S, 52 96 ALC, BIC #E I A AL R o

YUHONG YANG [1]7E AIC A1 BIC ff 34 mr DAL =20 2 BRI RIS 65 71 1) 0% RO F S0 R4
AR PR, BIC fEGEFEEB AN — 201, AIC ZEA5 TR VA B B S B A KW N R . it i) —
AR R TT I & MR 3, 5 AIC A BIC AH B, 48 51 3002 BHR AR DS o 7 1 38 M A AL B A S FE T
CAHUE T — SR I STIESE R, H H BTEANE 2 62 75 B B EIL = AIC 1 BIC BRI 45 & BT 3 158
FE, EElRBOREZE 5T, X 5r IR B AN MR (0 —Fh o id, DU MR R S S48 2 75 Ay 1A%
R ERAE T ? B/ ORE SC R RN 2 AT I, XL ) A R A R ABE N AT AR —
ANBERL PR I E — B0, B L AR AR B AT ARk T 7 55 2R AN OB TR FA 1Bl U R s 1 D
I ST 7R - B1 AN £ BN 81 VA 4l - B /N K AR - Cheryl 1. Flynn [2]76 #0506 4 S0k B 1 AR ——iR A K
AR TR TR SCF g e, G SR, R KR A R 1 435 R A B 2 AR AE UK IR AR G
PERE, AIC fEAT i #fid T H MR, 1A FiR M, AIC fEMEHETTENAN, A —SEi. K,
P T A2 SR IE AIC(AICOE N EART &, FENTE MR FF T FTf #HL R . Jun Shao [317E%8 X 46
TIE R PR 2R AR TR (1) 348 o R SC & R 4 HH T DLIE A 8 n 22 IR IE, T DAAY IR 1 28 IR TE I —3K
P, IR EAEH T A SRR IR 7RI sh L. B AT — S ST RS, R T O BT SRS R
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1.3. fASIEETE

AL FE BT A S A

1): X 12 MR EFATRIRIER G2 4T

2): RFLAEREHEH AIC, BIC, CV #EN A 12 AMERY ik W fe A A 7Y

3): AFE AR F B/ AT IS, RIS, AR TR .

4): St FTIRAR 0 Bt Ty R AT G 0 S B U R RE

5): BEE AT 1000 L, HHHE > ANGESNRE, H AIC, BIC, CV SRHTHALES, EH K
AR
14, WIS BBAIT IR

ARSCHIT FE R S 0 Bl BEAT R PR Se it o0 A, SR JE AU ALC, BIC 2 CV HEREAT A ik
.
ASCEMBATSCLHN T S TRy, MAREALE SR AR 7T SO A MR FUA SO s 221,
SRJE M TR AL AW FEIUIR, R AR SO TR S AT SCHEZR o 5 — 3 R ELR AR AR ME S, E
FAHE AIC, BIC J¢ CV [Afai o R LRIV IR . 88 = SR B g AT HR M e it b . 2800 s 2 %
HRFTER — B HIAOEIIR A AIC, BIC & CV X =MENBAT R AL . e X =N HEM AT B R e 3, 2
M B ZRE R R ATG, RESEL SRERITRE, I X R FEREAT L5 A iR
B, N TAESSRERA UM, BT 1000 RLE, Rk B, SR B AL, TR
B ASSC RIS 23 At — A e 4

2. HXERESE
2.1. AIC, BIC, CV &N 5 EE

1) AIC fyfEifr K JR 2
AIC A E SAEN H AR, & HAR — Gt E50R R KR MK, SRR 2 RS,
TR, X2 BRI IER A Ak, SR TR R R T R AT IR HIE . AIC
HEN 1 BRI AL B, RSO, AN AIC MU, B R AR UL £ SR, B O 1
[4]
AIC [ —BRIE N
AIC = (2k—2L)/n (1)

ke FRIARL R SHAN R, L RN EAR R EL, n AR

FAVEAEE I AIC S/MOIEARAL, 7 BN 3

— BB BSA R B BLA T, RIS SR A

T BRME LA AT RN, X R EINE I, AR SR TR

AR, AIC HEMITE & P T S 400 IR AR R BUS AT Re K, B HL& B R AT BB

RERIE RS AIC [l 26 fF — 2 AR IR ZE TR IE K 5 A I OL T

2) BIC H e/ KR 3

BIC /& DU BAE (ORI FR, 42 Schwarz $2H I, ‘B5 AIC #ENARML, tH 2 FHALER. 243y
INSE k PECERT, s TR R R, RIS R, 5 AIC AL, W5 S EGL A I
o EIXTIEILE, AIC, BIC FIALEE )7 AL, #IIAN T 5SHHECME T I, H/2 BIC &S K
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AR AIC T E, ik, HEE THAR, FEARBONN, BUA SRR T TR AR R e S S R
21% P A v 1 ) R
BIC ) RIE AN :
BIC =klIn(n)—-2In(L) 2)

k ZORHEBR N SHE AN, L FORHE R BR R, n 2 HEAR,  kin(n) BRG]

3) CV W KR

CV J& 38 XIGUEVEITRIRR, B —Mar RISt ik, B R AR AR 0 R iR B s 42 70 408
PRy, NGESWUESE . et IGREHAT NG, SR IR I ZR AR ATk, dE— 2P kT
RV

L CV ik FEA 2 #p:

a) — PR R IAT o, BRI — AR E NI, R K-1 AAERNIIZREE, XFERLAT
DAAF 3 k MR, — IS0 & KT 2, 7098485 HIE 2 A 2

b) AR EE B —FONERA R A FEARE A — IRIIEEE, T A A IR,
A n DNFEAR, MFLAH o AR, S 2] DU FUE 22 00~ B BORAE v 7 KR 4e s . JLFH b
THEREAME NGRS, REEEREIEAR, JLIFREEEMK, SREATEE, XMIEE 2,

AR CV 7R R 28 —Fh ik
2.2. AIC, BIC, CV WS L&

1) AIC, BIC #Z {2 5 B
a) HHEERIMEREE . By, i=1n, ERABKg(y) KA.

yvi=Xp+e 3)
Sy~ N(X1o?) . &~ N(0,6)
iy, HIEERECN

| _(yi_Xi'ﬁ)z
f(yz |ﬂ,0' >_Wexp[ 20_2 J (4)
TUMBIAR 55 Kk
2 - 2 - 1 _(yi_Xi’ﬂ)z
L= > = i > = 2 5
f(v18.0%) Hf@lﬂa)lﬂym&ﬁm( > } (5)
b) T RR RS KRR 5 ¥
i(yi_Xi’ﬂ)z
111L=—gh’1(27‘€)—§1n(0’2)— IIIT (6)
o) RIS O H KA LT
Z(yi_Xi,ﬂ)z
= —— 7
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d) 5 p RN TR
FEIE RS IR, 3 OB LR 5 o — i TR X . 2 S o ) S/ — e
it

B=(xx)" XYy (8)
e) 15 AIC 5 BIC. #it5ARKMSHALTHEAN A AIC, BIC
AJC=—2L(/§,&2|Y)+2(p+1) )
BIC =2L(,6" |Y)+(p+1)In(n) (10)
Hr p ZoRMZZHIEHE, n ZoRZBMFEAE.

2) CV BB S B
W BIRIREATH A 0, y ARAERE, x NEAE, H CV RIEFHHA.
Bbe MR (x,0,) F (.0, )s 0 (x,00, ) TERIZREE, HIBN RIS Kt it

By =(xx)" XY (11)
Hoh § | BORCEEIR T 5 MERNSHAGH . BN (5, -x4) -
B MR (x,0, ) (3 01)a (35,0 ) (3, 0, ) TERINERSR, HldR/D SRR S HAl i
By =(X%)" XY (12)
Hob i FoRELER T AR S YA
% (v, ~xif ) -
BEIBAENE, KU — MR, AR R AR TR, IR R IO REA R S Mt i, JF
RABTIRE .
FUR—5: MR (x,,3,) 0 F (5030 )seees (00 vy ) PERUIZRAE, PN TR Bt i
By =(x%)" Xy (13)
Hob i FoRELER T AR S YA
B % (v, ~x 4, )
SIGHATT 0 W WA 0 TR
THE R IMA R ZE Z .
V=3 (v -aihy) (14)
M CV A ST %
HURAT KAV, PUREELCBEK kA OV, MEBEB/N CV A0 I (R ALt 2 e fR A8
3. N¥REAHEIR MG R

3.1. BUiEES
AXHIEERIE T WAGE2, FEA 935 NEEAS, 12 M E, ARCEEXX 12 N E AT HIE 47,
AAEPIHINTE 1.
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Table 1. Description of variables in wage2
# 1. WAGE2 F i E =i

y x1 x2 x3 x4 x5
Iwage hours 1Q KWwW educ exper
x6 x7 x8 x9 x10 x11
tenure age married black south urban

3.2. GEHHHIE

JEH MATLAB ST 404007, I (FATS, RIS 4 RI0F 2 2-5, REILIEE 1.
1) T

Table 2. Average values of variables in wage2

5% 2. WAGE2 R E/FIHE

y x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11

6.779 43.929 101.28 35.744 13.468 11.564 7.2342 33.08 0.893 0.1283 0.3412

0.7176
2) ik
Table 3. Median of variables in wage2
& 3. WAGE2 FHyE S %
y x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11
6.8079 40 102 37 12 11 7 33 1 0 0 1
3) A
Table 4. Modes of variables in wage2
4. WAGE2 FH)EEH AR E
y x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11
6.9078 40 96 38 12 11 1 30 1 0 0 1
4) T
Table 5. Variance of variables in wage2
#* 5. WAGE2 # T EMHE
y x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11
0.1774 52.19 226.58 58.351 4.8253 19.137 25.758 9.6584 0.0956 0.112 0.225 0.2028

x11 B8R 7 Z RV, WIS AT R BOVE T I, ENTR A8 A2 T LR, B WIE
(& CpURIDEVE/RP 2 S o/SE SO

5) K12 12 DRI R RYGE R
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y x1 X2 x3 x4 x5 x6 x7 x8 x9 x10 x11
y 1]-0.047]0.3148[0.3063[0.3121|0.0206|0.1859|0.1618 0.15[-0.232| -0.195|0.2038
x1 -0. 047 1/0.0738[0.1139| 0.091|-0.062|-0.056|0.0248]|0.0326|-0.108| -0.03]|0.0166
x2 0.3148|0.0738 1{0.4135[0.5157[-0.225|0.0422|-0.044|-0.015|-0.388 -0.21]0.0389
x3 0.3063|0.1139|0.4135 1]10.3881/0.0175|0.1414]|0.3931]|0.0899|-0.281| —-0.094|0.0982
x4 0.3121] 0.091]0.5157[0.3881 1/-0.456[-0.036[-0.012|-0.059|-0.179| -0.097|0.0722
x5 0.0206|-0.062]|-0.225[0.0175[-0.456 1/0.2437[0.4953|0.1063]|0.0558| 0.0213| -0. 047
x6 0.1859|-0.056|0.0422|0.1414(-0.036/0.2437 1{0.2706[0.0726(-0.078| -0.062|—-0.038
x7 0.1618]|0.0248|-0.044]0.3931]|-0.012]0.4953|0.2706 1] 0.107][-0.036| —-0.029|-0.007
x8 0.15|0.0326]-0.015]0.0899|-0.059]|0.1063|0.0726| 0.107 1| -0.053] 0.0228| -0.04
x9 -0.232|-0.108[-0.388|-0.281|-0.179|0.0558|-0.078|-0.036[-0.053 1/ 0.2365[0.0702
x10 -0.195| -0.03] -0.21[-0.094|-0.097]0.0213|-0.062[-0.029[0.0228|0. 2365 1/ -0.11
x11 0.2038|0.0166|0.0389|0.0982]|0.0722]| -0.047|-0.038| -0.007| -0.04]|0.0702| -0.11 1

Figure 1. Correlation coefficients of variables in wage2

& 1. WAGE2 FITERNHEXRE

B 12 NMEERAHEREETTLLE N, S T%E y 5485 x1, x9, x10 gixtl, 5x2, x3, x4, x5,
x6, x7, x8, x11 Bk, Heh x2 AR MESR, HAHKRECH 03148, Uil /X8 T % 55 5 2 1]
BRI RH S P A 5

3.3. GiitHEE

ST S B AT DL R TR, 32 ) MATLAB H &, B35 8, A28 WS 2.
D 12 MEEAERE, WK 2.

150
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50 %; %% A
E—
0_+ = % é —— e —— —— ]
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Figure 2. Box diagram of variables in wage2
[ 2. WAGE2 2R E

FEE T EE I E AL T BRI TR, SR T BV R, R AE, RIS
M52, REEER R B RN GRS B Bl E T LIS B & y 5 x8, x9, x10, x11 [%dE
HRBE, I HE T DR 7307 25, R A Eike 4 Wi 25005 0 7 A 1

2) FEAMEZRETE .

Xy IXANE R MR ER, Bl OERRE &, SFIRMEN 6.779 AECN 6.9078, BATAHEL RS
STEUT % y EX A6, 7.51HE%, W R & 3 4558,
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Probability Between Limits = 0.92438
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Figure 3. Sample probability graph of logarithmic wage
B 3. X T HERIFRERER

A ULELU ) R I BT y FEIX A6, 7.5 262 92.4%, 1X i B i K 2 B 4 4E h rE 6 21 7.5 XA
DXTE], R NER 7> AEI AN X 8] ot m] DASALU 25 25 7 A A2 & (s 20 A B o Ee Aol

4. AIC, BIC, CV EBI%EFES 9t
4.1. |o)F5 =] m
e LR PERR T “ XK R A B2 M58, HRE 12 AN 00 4 H I 4% e A

iid
B 1y, =B +é gi~N(0,0'2)
iid
B 2: y, =By +Bx +& si~N(0,02)

iid

R 12y, = B+ Bix, ++ Bx, & s EiNN(O,O'Z)

B 1L AIC, BIC, CV KM 12 MERY kA @G R, 500 FIRRRE $0 K 5 HAth b A% & 2 [8]
IR, HAPRAREEHEILE 1,

4.2. 3 WAGE2 FHEEEERHTIREIEF

1) ATTHP): AKFE WAGE2 H A ) 935 AN, {EH CV, AIC M1 BIC, M Eik 12 4% kAl 5L
ERRAE A,

2) R4 2.2 17 AIC, BIC #5284 (1) SEILG BR S o A A AT I B e 4%, 1817 MATLAB X5, DLPH3%
3, AJLAfS 3] AIC, BIC AL 45 R .

ZER UK 6,

Table 6. AIC values of 12 models
= 6. 12 MEEF) AIC &

12 MEAL AIC
MODEL1 MODEL2 MODEL3 MODEL4 MODEL5 MODEL6 MODEL7 MODELS MODEL9 MODEL10 MODELI1 MODELI2
1039.3 10392 940.51 899.48 880.18 859.21 842.4 843.43 823.75 814.16  800.79  759.2700765
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HrRB/INK) ALC FE N 759.2700765, %5 N IR 12, #0 AIC HEAH 2 B AR N 2R 26 12 /).

Table 7. BIC values of 12 models
= 7. 12 MEER) BIC &

12 ML) BIC

MODEL1 MODEL2 MODEL3 MODEL4 MODELS MODEL6 MODEL7 MODEL8 MODEL9 MODEL10 MODEL11 MODELI2
1049 1053.7 959.87 923.68 909.23 893.09 881.13 887 872.16 867.4 858.87  822.1971814

HE 7 71, HA g/ Ng BIC ME N 822.1971814, SRR A 12, #eh BIC #E M s s fe AR
MR 124

3) F CV kXA i A B, 3% H A AR

F 935 MR, B —ATIERIRIESE, BRI 934 MERVE NN, SILTHEEIAT 935 K,
1217 MATLAB S5 2040 N IRgE R, AR W% 4.

¥ CVICHE 12 AMEY 935 YRRt e 22 KA, Mg /N 1) CV AR SN RL A AR Y

Table 8. CV values of 12 models
F 8. 12 MRER CV &

12 AL CV(935 WRIF TIN5 2 SR AN)
MODEL1 MODEL2 MODEL3 MODEL4 MODEL5 MODEL6 MODEL7 MODEL8 MODEL9 MODEL10 MODEL11 MODELI2
166.01  166.14 1495 143.1 14021 137.11 13471 13487 13206 130.7 128.87 1232714065

b2 8 MIZs B, /N CV EN 123,2714065, XTRAIRERUNE 12 4>, #l CV R BN 55

12 AMERY R R AR
Zi k. AIC, BIC, CV X =N 5) E N pir ik R Y AR 55 12 MY, T DASE 12 SRR gt A2 de e A6
it

4) M/ ZRIER 5 12 MRARGEAT IS, 1817 MATLAB U4, LKk 5, ngs R
B2 ARy 5 x BB BT E 4.

150

Figure 4. Scatter plot of the 12th model
4. B 12 MERMHRE

/N AT S EET RN 9.
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Table 9. CV values of 12 models
9. 12 MEEK CV E

B, B b, B, B, B B, B, B B, B B

5.2797 —-0.006 0.0033 0.0035 0.0492 0.0105 0.01 0.0054 0.195 —0.142 —0.081 0.1775

12 MRS TN
y =5.2797-0.006x, +0.0033x, +0.0035x, +0.0492x, +0.0105x, +0.01x,
+0.0054x, +0.195x, —0.142x, —0.081x,, +0.1775x,,

4.3. BFFREX 4.2 HERIFITHRE

H 4.2 g5 850, AIC, BIC 5 CV Frit fm AN 56 12 MR, H i/ 345153 758 12 4
P (R 0L A 1 T
¥ =5.2797-0.006x, +0.0033x, +0.0035x, +0.0492x, +0.0105x, +0.01x,
+0.0054x; +0.195x, —0.142x, —0.081x,, +0.1775x,,

BTATRI,

1) y 5% & x1 RHATE, U9 lwage 5 hours /& U LI KR, hours B> 1 AL, Iwage
H1m 0.006 ANFAL, LI T AR SRR I ER Ok R, AR, R

2) y 5E x2 WARECHIEME, W lwage 5 1Q &MIEHICHR, VAR BRI IN—N 840, T
BEERIE AN 0.0033 ANFAL, RIS 3E B TR e R N SR AS PR L B I R

3y 5 E x3 WARBONIEE, W Iwage 5 kww A& IE Lo &R, BB tH A TAEENIR G4 18 in— A~
BN, BTN 0.0035 AN B

4)y 545 x4 MARECHIEE, U lwage 5 educ 2 MIEL G R, UiHZE B8 IN— AN AL, 4T
PN 0.0492 AN A

5) y 54 & x5 MAFCHIEE, W lwage 5 exper &R IELR R, U TIELIG S IN—AN 847,
XL BTk S 0 0.0105 AN HLA7 .

6) y 5 & x6 MAFCNIEME, i lwage 5 enure & IEILR R, Ui SUUT )R FIHHE RGN
— AL, TR RGN 0.01 AN EAL,

7y 5% x7 FRFCNIEE, Ui lwage 5 age £&MIEILIC R, WHLE—E MFERTEHN, Fidh
Hhn—A A, XTI 0.0054 AN FAL. UONFE— @R Va B N, AEE ORI AN SR UF AR L5
REZ R, AR Z 5, P DRI E T3 R 2 A ) e — 2

8) y HAFE x8 M ARFUNIEME, Uil Iwage 5 married & RIEHLIC R, W CESEIM— 80, X
HUOLBERIE M 0.195 A4

9)y 545 x9 I RECAFE, W Iwage 55 black &R LR R, B ARG R L& E b —uk,
[ B 9,158 B AR 2 MRARAE AL PR B

10) y 5485 x10 MR E, W lwage 5 south B LR R, PSR, TH#D,
A 41T AR XA B R AT, Gl e, @itk EvEE, BT A LR o B m— .

11) y 548 % x11 FARBONIEME, 30 Iwage 5 urban & IEEL KRR, VB T ARG TSt X
PN TR 2 s — o RUONAREIR T X IR 5 2 AR Rk — R, B A B s AN e — e
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4.4. ¥ WAGE2 IEIEA RINEGESMRE, EFHHTEEZE

£ 42 4, JATOSHRIEAT 17— ke, FEARBEABRTT, PrOMEA/NTT, JATIX A 5
HEAT 1000 JCIEFE, SR BEHUAE ) 7 1200 2 SRR AL 7 I ZRER (500 AHEA) RIS (435 A,
WABNIZRSE, (LA CV, AIC RIBIC, M 12 I SR BLUZ SRR, JF I th A AL T M S L
WREAS, BRI CV, AIC Al BIC = Pl AL e ik Ul e od e U0 1 B2 L5 -«

247 MATLAB fUi5, 21258, AUE LK 6.

1) 1552 12 MEALSIZAT 1000 RAF 2T AIC, 4E%0N 1247 1000 5. BT EA IR, SRR
G

577.7272 571.5149 565.2074  535.81 545.7028 546.3719 527.4607 541. 3504

579.231 573.1337 564. 5481 537.5007 547.396 548. 127 528.3747 543. 3397
525.7978 530. 1103 508. 0412 496. 7615 503. 7399 472.8512 488.3907 483. 2091
511.2674 499.0427 491.4775 466.719 481.8172 452. 3891 464.9608 462. 7021
501.5725 489.2894 483.338 460. 2843 468.2429 437.0215 459.3229 455. 5478
483. 9562 475.7496 475.5959 448. 7772 462.9754 423.9022 447.6246 448. 7309
479.1059 464.6041 457.0892 439.5193 455.9818 418.8158 442.5534 443. 8776
480. 7853 464.175 457.531 441.3358 457.9677 420.7245 443.9238 445. 4655
475.8101 452.1039 448. 7247 433. 7384 445.7769 412.5968 433.2617 438.7975
467.1841 450.6955 441.7151 431.8083 440.5855 404.0935 428. 037 433. 5915

466. 1974 446.9332 433. 1279 421.9063 434. 228 391. 3456 410.8327 434.574
447.0748 423.9334 419.7492 406.936 419.5751 362.255 393.6094 411. 7552

Figure 5. AIC values from 1000 runs
B 5. 1B1T 1000 R1SEIE AIC &

ATLLR I, 1000 RISAT 45 R P2 E 12 MRALR AIC MR /D, Bk #5512 MRy i
it
BN AIC X R T 22 (RIS 12 MBI R 22) , X 9 B S HEAT 1000 70, #0A 1000
AR ZE, A RCERET 10 SR, WAk 10.
Table 10. Prediction error of corresponding model for minimum AIC
= 10. &/ AIC X REB TR ZE
IRy AIC 3 RIS T iR 22 (R SR 12 AMEAY A T3 1% 22)

RV HF2 ECRYe F4X HE5X Fok e/ HEIK FoW 10Kk

0.12283 0.12899 0.13141 0.13486 0.12908 0.14693 0.13845 0.1344 0.12962 0.11813

2) FER 12 MER 51247 1000 X321 BIC, WAUBRETEER, WIHE 6.

586. 1564 579. 9441 573.6367 544.2392 554.132 554.8011 535. 8899 549. 7797
591.8749 585. 7776 577.192 550. 1445 560. 0399 560. 7709 541. 0185 555. 9835
542.6562 546. 9687 524.8996  513.62 520. 5983 489. 7096 505. 2491 500. 0675
532.3404 520. 1157 512. 5505 487.7921 502.8902 473. 4621 486. 0338 483. 7751
526.8601 514.577 508.6257 485.572 493.5306 462.3091 484.6106 480. 8355
513.4585 505. 2519 505.0982 478.2795 492. 4777 453. 4045 477.1269 478. 2332
512.8227 498. 3209 490.806 473.2362 489. 6987 452. 5327 476.2703 477. 5945
518. 7167 502. 1064 495.4625 479.2673 495.8992 458. 6559 481.8553 483.397
517.9562  494.25 490.8708 475.8845 487.923 454. 7429 475.4078 480. 9436
513.5448 497. 0562 488.0758 478.169 486.9461 450. 4542 474.3976 479. 9522
516. 7727 497. 5085 483.7032 472.4816 484.8033 441.9209 461. 408 485. 1493
501.8647 478.7233 474.5391 461.7259 474.365 417.0449 448. 3993 466. 5451

Figure 6. BIC values from 1000 runs
& 6. E1T 1000 JX{FE|HI BIC &
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FFERT LR B, 1000 YRizfT45 AP #5812 MEAL) BIC FIME &N, MUEEEEE 12 MEAUY A
A,

B R s BIC o MR R ) Foiiil e 22 (B 26 12 AR Fil iR 22), RN B 3E4T 1000 U, #1000
ANTRIMARZE, 25104 FRAE S HT 10 RIS H, W 11,

Table 11. Prediction error of minimum BIC corresponding model
= 11. &/ BIC M RARB B TR ZE

TR/ BIC Yo AR fy Ftil 5 72 (B 55 12 NS T % 72)
ERR/ 2w FIW £ Sk #ok BT ETRR/ ECR/ 10K

0.122830573 0.128987541 0.131413267 0.134855128 0.129082835 0.146934749 0.138448017 0.134397175 0.129622311 0.118126556

3) N CV ity 1000 A FIM MR %, 3L 12 17 1000 %1, FUERRS], ERES45%, W

K7,
0.168846 0.171537 0.176908 0. 186094 0.182877 0.181891 0. 189098 0. 184025
0.168309 0.171006 0.177811 0.185575 0.182352 0. 181379 0. 188662 0. 184208
0.151918 0.150422 0. 161589 0. 163537 0. 160483 0. 172521 0. 166265 0. 169566
0.143254 0.148286 0. 152862 0.159919 0.153612 0.164939 0. 159571 0.162177
0.14014 0. 145082 0. 148169 0. 155493 0. 151899 0. 163173 0. 155107 0. 157558
0.140416 0.142937 0.143538 0.152199 0.146831 0. 159571 0. 151945 0. 152326
0.136364 0.141592 0. 145038 0. 149568 0. 143383 0. 155801 0. 148082 0. 148805
0.136193 0.142493 0. 145215 0.15012 0.143289 0. 156146 0. 147887 0. 148566
0.131866 0.140103 0. 141715 0. 146051 0. 140804 0. 151982 0. 144968 0. 144455
0.131954 0.137841 0.140863 0. 143857 0.139431 0.15149 0. 143561 0. 14305
0. 128871 0.134885 0. 139515 0. 143136 0.137037 0.151439 0. 145662 0. 140629
0.122831 0.128988 0.131413 0. 134855 0. 129083 0. 146935 0. 138448 0. 134397

Figure 7. Prediction error for 1000 runs of CV
B 7. &7 1000 X CV BIFUMIRE

TR 1000 P AR AR, iR A, AURR I AR, AR 12,

Table 12. Optimal model for each selection in 1000 times
% 12. 1000 R EREPHIRIMRE

1000 K H A3 k3% H ) e AR AL
1R 2 FE3IW AW S5 6K BTk 58Ik oW 10 X
7 11 4 6 7 12 12 1 3 12

T 1000 U EEAM B L P AR

Table 13. Proportion of each model selected in 1000 times
= 13. 1000 )X R B MERHE DAL 5]

1000 IR 4¢3 R 19 LE A1
MODELI MODEL2 MODEL3 MODEL4 MODEL5 MODEL6 MODEL7 MODELS MODEL9 MODEL10 MODELI1 MODELI2
0.114 0.093 0.111 0.088 0.052 0.062 0.043 0.038 0.036 0.042 0.093 0.228

I 13, W RORBILER 12 ARl ide o (1 L) B st 9 22.8%, AR R 46 mb £ L 51 1 S A L A
FITUAL CV BRSO AR 55 12 MR
Zi b AIC, BIC, CV =AM AL (K A3 58 12 MEERL AR, HOANES 12 MREEDN AR AR AL
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5. ftR4ie

WRFE A TH (RN AE 2%, T 28 = S IO HEIR M G0 T, 1T LAE 28 B IR B0 1) 20 AT R AE B AR
BRI R RIGIEH TR AIC, BIC, CV #ENIKFE A5 At Rk AT BB £, Befm 3 ANMENIIE H 1)
AR RS 12 MBS, ok, P58 12 MR SN ZIREHT TG, RIGSH, #3078, i
M5 5 JE AT SRAF I EE 12 ME BT AR RE o (2R 5 R B — RsE i g5 A2+ B A U R YT, BRI,
NS A 1000 K, FREBAERIEER, 458K AIC, BIC £EiX 1000 XS5 1 — Bk #2122 28
12 AR, i CV IE PRI RS S 7 b e (1, N 22.8%, UiBATE 1000 RS, @EHEER 12 4
BRI R 228 YKo TR B AR B A LU e % 11.4%, Bt — S0 9 12 MR SR .
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B 3%

B 1: GiiRRE

load('C:\Users\Administrator\Desktop\wage2.mat')

n = length(y); Data = [y,x];

M1 = mean(Data); M2 = median(Data); M3 = mode(Data);

V = var(Data); C = cov(Data); Corr = corrcoef(Data);

M 2: SiitfER

Yoz il & T &

subplot(3,1,1); boxplot(Data);subplot(3,1,2);

boxplot(Data,' plotstyle','compact’);

subplot(3,1,3); boxplot(x,'notch','on");

Yoz il X B LB AR A LR BT

pl = capaplot(y,[6 7.5]); grid on; axis tight;

p2 = capaplot(y,[6.9 8.8]); grid on; axis tight;

B 3: AIC, BIC AT 4 i g A7 1 AL e 4%

%AIC, BIC {5 AL ik £

Yol A HR I HH 935 MR BEAT AIC, BIC Bl i

%[AIC,BIC,c2AIC,c2BIC] = Funl AB(x,y)

%y A2 lwage

%x FeN K2 hours,JQ, KWW, educ,exper,tenure,age, married,black,south,urban iX 11 N5 &
function [AIC,BIC,c2AIC,c2BIC] = Funl1 AB(x,y)

% ( AIC,BIC ¥ HE# )
n = length(y); Data = [y,ones(n,1),x];

X= Data(:,2:13);

X1=X(;,1);X2 = X(:,1:2); X3=X(:,1:3); X4= X(:,1:4); X5=X(:,1:5); X6 = X(:,1:6); X7=X(:,1:7);
X8=X(:,1:8); X9=X(:,1:9);X10= X(:,1:10); X11=X(:,1:11); X12=X(:,1:12);

% 574 1 1) AIC 5 BIC 4 %
hbl = [(X1*X1\(X1"*y);zeros(11,1)];%5 — MER IS4 beta, N T HRIESEH 11 AMER S H4E S —
#, BT 1147 151190

hsig21 = mean((y — X*hb1).72); %8 1 (1) sig2 M KALIA T

L1 =—n*log(2*pi)/2 — n*log(hsig21)/2 — n/2; %7 1 {4 KALLIR B %

AIC1 = —2*L1 +2%2; %8 1 {710 5 BAEN, fFEA#fE AIC B 1 4758 k 41

BIC1 = —2*L1 + log(n)*2; %44 1 [ DI HifE S e, FA6ECE BIC 28 1 41756 k 4

% 574 2 ff) AIC 5 BIC #J %

hb2 = [(X2"*X2)\(X2"*y);zeros(10,1)];% 5 ~MEAIZHL beta, v T {RIEL beta3 FISHA4EE—5, B LAth
10 17 1 51 0

hsig22 = mean((y — X*hb2)./2); %158 2 [1] sig2 B KALIA Al 11

L2 = —n*log(2*pi)/2 — n*log(hsig22)/2 — n/2;%E Y 2 FIH RAUSR bf %L

AIC2 = —2%L2 + 2*3; %M 2 f R7Rit (5 SHEN, FEE1E AIC HI5S 2 1758 k 41

DOI: 10.12677/5a.2020.94059 559 G2 5


https://doi.org/10.12677/sa.2020.94059

E AR

BIC2 = —2*L2 + log(n)*3; %M 28 2 [ DUH-Bi (5 Stk U A7 7E BIC (28 2 4175 k 71

% iR 3 [ AIC 5 BIC ¥4

hb3 = [(X3"*X3)\(X3'*y);zeros(9,1)];%5 = MEA ) S 4 beta
hsig23 = mean((y — X*hb3).72); %58 3 [ sig2 MR ALt T
L3 = —n*log(2*pi)/2 — n*log(hsig23)/2 - n/2; %R 3 [{A% K ABUAR ok H

AIC3 = —2%L3 + 2*%4; Y%t Y 3 1) 7Rt (s B AE N A76E7E AIC 28 3 4728 k %1
BIC3 = —2*L3 + log(n)*4; %8 3 1) VUM% SN, FEAH7E BIC HIEE 3 1758 k 41

% BT 4 () AIC 5 BIC kgt

hbd= [(X4'*X4)\(X4'*y);zeros(8,1)]; hsig24 = mean((y — X*hb4).”2);
L4 = —n*log(2*pi)/2 — n*log(hsig24)/2 — n/2;

AIC4 = —2*L4 + 2*5; BIC4= -—2*L4 + log(n)*5;

% A 5 () AIC 55 BIC #4 %

hb5= [(X5"*X5)\(X5'*y);zeros(7,1)];hsig25 = mean((y - X*hb5)."2);
L5= —n*log(2*pi)/2 — n*log(hsig25)/2 —n/2;

AIC5 = —2*L5 + 2*6; BIC5 = —2*L5 + log(n)*6;

% 17 6 ) AIC 5 BIC #)2

hb6 = [(X6'*X6)\(X6'*y);zeros(6,1)];hsig26 = mean((y — X*hb6)."2);
L6 = —n*log(2*pi)/2 — n*log(hsig26)/2 — n/2;

AIC6 =—2*L6 + 2*7;BIC6 = —2*L6 + log(n)*7;

% A 7 [¥) AIC 55 BIC #4 %2

hb7 = [(X7*XT7)\(X7"*y); zeros(5,1)]; hsig27 = mean((y — X*hb7)."2);
L7=—n*log(2*pi)/2 - n*log(hsig27)/2 - n/2;

AIC7=-2*L7+ 2*8;BIC7 = -2*L7 + log(n)*8;

% 57 8 ) AIC 5 BIC # %

hb8= [(X8'*X8)\(X8'*y);zeros(4,1)];hsig28 = mean((y - X*hb8)."2);
L8 = —n*log(2*pi)/2 — n*log(hsig28)/2 —n/2;

AIC8 = —2*L8+ 2*9; BIC8 = —2*L8 + log(n)*9;

% 7 9 1y AIC 5 BIC g

hb9 = [(X9"*X9)\(X9'*y);zeros(3,1)];hsig29 = mean((y - X*hb9).*2);
L9 = —n*log(2*pi)/2 — n*log(hsig29)/2 — n/2;

AIC9 =—-2*%L9 + 2*10; BIC9 = —2*L9 + log(n)*10;

% 310 ) AIC 55 BIC #4 %

hb10 = [(X10™*X10)\(X10'*y); zeros(2,1)];hsig210 = mean((y — X*hb10).%2);

L10 = —n*log(2*pi)/2 — n*log(hsig210)/2 — n/2;
AICI0 =-2*L10+2*11;BIC10 =-2*L10 + log(n)*11;
% B 11 () AIC 5 BIC #) 2

hbl1 = [(X11"*X11)\(X11"*y);0];hsig211 = mean((y - X*hb11)./2);
L11 =-n*log(2*pi)/2 — n*log(hsig211)/2 — n/2;

AICI11 =-2*L11+2%12; BIC11 =—-2*L11 + log(n)*12;

% 541 12 [ AIC 5 BIC #47%
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hb12 = [(X12'*X12)\(X12'*y)]; hsig212 = mean((y — X*hb12)."2);

L12 = —n*log(2*pi)/2 — n*log(hsig212)/2 — n/2;

AIC12 =—=2*L12+ 2*13; BIC12 = —2*L12 + log(n)*13;

AIC =[AIC1,AIC2,AIC3,AIC4,AIC5,AIC6,AIC7,AIC8,AIC9,AIC10,AIC11,AIC12]

BIC = [BIC1,BIC2,BIC3,BIC4,BIC5,BIC6,BIC7,BIC8,BIC9,BIC10,BIC11,BIC12]

% e 12 MR R /M) AIC 5 BIC

[c1AIC,c2AIC] = min(AIC);%c 1 ATC AR K iz /IMT AIC,c2AIC fRF /M AIC FT7EIA7 &
[¢1BIC,c2BIC] = min(BIC);%c1BTC A& i /M) BIC,c2BIC A& i /MK BIC TfE AL E
Mz 4: H CV AT R AT B %

% CV b R %
ol N\ K
Y%load('C:\Users\Administrator\Desktop\wage2.mat')

%[CV,c1CV,c2CV] = Fun1CV(x,y)

function [CV,c1CV,c2CV] = FunlCV(x,y)

n = length(y);% s FIFE A &

Data = [y,ones(n, 1),x]; % )ik F £ 56 B4

fori=1:n

% CV Hfinf %

yTrain = Data(:,1);yTrain(i,:) = [];yTest = Data(i,1);

xTrain = Data(:,2:13);xTrain(i,:) = []; xTest = Data(i,2:13);

% 12 4~ CV Y ) A B A

X1 =xTrain(:,1); X2 =xTrain(:,1:2); X3 = xTrain(:,1:3); X4 = xTrain(:,1:4); X5 = xTrain(:,1:5);
X6 = xTrain(:,1:6); X7 = xTrain(:,1:7); X8 = xTrain(:,1:8); X9 =xTrain(:,1:9); X10 = xTrain(:,1:10);
X11 =xTrain(:,1:11);X12 = xTrain(:,1:12);

% 12 4> CV BRI T R 22
pel(i)=(yTest-xTest(:,1)*((X1'*X1)\(X1"*yTrain)))"2;
pe2(i)=(yTest-xTest(:,1:2)*((X2"*X2)\(X2'*yTrain)))"2;

pe3(i) = (yTest - xTest(:,1:3)*((X3"*X3)\(X3"*yTrain)))"2;

ped(i) = (yTest - xTest(:,1:4)*((X4'*X4)\(X4"*yTrain)))"2;

peS(i) = (yTest - xTest(:,1:5)*((X5'*X5)\(X5"*yTrain)))"2;

pe6(i) = (yTest - xTest(:,1:6)*((X6'*X6)\(X6'*yTrain)))"2;

pe7(i) = (yTest - xTest(:,1:7)*(X7*XT)\(X7'*yTrain)))"2;

pe8(i) = (yTest - xTest(:,1:8)*((X8"*X8)\(X8*yTrain)))"2;

pe9(i) = (yTest - xTest(:,1:9)*((X9"*X9)\(X9'*yTrain)))"2;

pel0(i) = (yTest - xTest(:,1:10)*((X10"™*X10)\(X10*yTrain)))"2;

pell(i) = (yTest - xTest(:,1:11)*((X11"*X11)\(X11*yTrain)))"2;

pel2(i) = (yTest - xTest(:,1:12)*((X12"*X12)\(X12"*yTrain)))"2;

end

Y% CV T 3% 22 KA
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CV=[sum(pel);sum(pe2);sum(pe3);sum(pe4);sum(pe5);sum(pe6);sum(pe7);sum(pe8);sum(pe9);sum(pel0);sum
(pell);sum(pel2)];

[c1CV,c2CV] = min(CV);%c1CV AR E/M CV,c2CV AR E/M CV BT ERIAE E

s 5. fme/h RIS 12 MR

%o FH 50/ IR A 12 ML DN

load('C:\Users\Administrator\Desktop\wage2.mat')

plot(X12,y,"");n = length(y); X= Data(:,2:13);Data = [y,ones(n,1),x];

X12 = X(:,1:12);hb12= [(X12"*X12)\(X12"*y)];

Bt 6: F 1000 Ik, H AIC,BIC,CV Kik4T AL E %

% AIC,BIC 5 CV i k%
%[peAlC,peBIC,AIC,BIC,c2AIC,c2BIC,c2CV,CV,CV_P] = FunModel ABC(x,y)
%y RS2 lwage

%x FRHIE hours,]Q, KWW, educ,exper,tenure,age,married,black,south,urban X 11 M &

function [peAIC,peBIC,AIC,BIC,c2AIC,c2BIC,c2CV,CV,CV_P] = FunModelABC(x,y)
randn('seed',0541);% ¥ & Bl HLEFF T

n = length(y); % L FIFE A &

nTest = 435; %I FE 435 MREA A4

nTrain = n — nTest;% 4 FIFE A0 24

nl = length(nTrain); %N 7 {#IES AIC, BIC AL (il B4k —,CV H AL I 4EFE nl = 935 — 435 = 500
CV = zeros(12,1000);% F >KAF 1 CV Fiu i 2= ) =Kk Al

for k =1:1000

% ( AIC,BIC $i¥a#E#% )
Data = [y,ones(n, 1),x]; %4 & FE 4 5 K
[DataTrain, DataTest] = smplwor(Data,nTrain);%M Data H JCHE] AL, fh i FIFEAH DataTrain 7E )l
285, fri i) DataTest 2 HlFER] N UFEAAE il i 4

yTrain = DataTrain(:,1);% I 8 H I R & y AR 141

XTrain = DataTrain(:,2:13);% I ZEF I HZ & x AVIGERZE 2 3] 14 51

yTest = DataTest(:,1);%MREF I EZE v AIIGERZE 1 %)

XTest = DataTest(:,2:13); % B A& x NUIZERLE 2 3 14 4

X1= XTrain(:,1); X2= XTrain(:,1:2); X3= XTrain(:,1:3); X4= XTrain(:,1:4); X5= XTrain(:,1:5);

X6= XTrain(:,1:6);X7 = XTrain(:,1:7);X8= XTrain(:,1:8);X9= XTrain(:,1:9);X10= XTrain(:,1:10);
X11=XTrain(:,1:11);X12= XTrain(:,1:12);

% B 1 9 AIC 5 BIC #g

hbl = [(X1"*X1)\(X1"*yTrain);zeros(11,1)];

hsig21 = mean((yTrain - XTrain*hb1)./2); %t 1 ] sig2 FIH AUl 11

L1 = —nTrain*log(2*pi)/2 - nTrain*log(hsig21)/2 - nTrain/2; %% 1 FH AR B8 2L

AIC(1,k) = —2*L1 + 2*2; %15 8 1 [R5 B HEN], fAE7E AIC 36 1 AT28 k 41

BIC(1,k) =—2*L1 + log(nTrain)*2;

% 7 2 ) AIC 45 BIC #4 %
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hb2 = [(X2'*X2)\(X2"*yTrain);zeros(10,1)];

hsig22 = mean((yTrain — XTrain*hb2)./2); %5 2 ] sig2 AR RALSA A 11

L2 = —nTrain*log(2*pi)/2 — nTrain*log(hsig22)/2 — nTrain/2; %% 2 [ KANER bR £
AIC(2,k) = —2*%L2  +2%3; %84 2 (/R AR5 B HEN], TEfE7E AIC 28 2 1756 k 4
BIC(2,k) =—2*L2 + log(nTrain)*3;

% 7L 3 1) AIC 5 BIC g

hb3 = [(X3"*X3)\(X3"*yTrain);zeros(9,1)];hsig23 = mean((yTrain — XTrain*hb3)."2);
L3 = —nTrain*log(2*pi)/2 — nTrain*log(hsig23)/2 — nTrain/2; %A 3 IR KALLSR BR 3
AIC(3,k) = —2*L3 + 2*4; BIC(3,k) = —2*L3 + log(nTrain)*4;

% AL 4 ) AIC 5 BIC #)

hb4 = [(X4'*X4)\(X4'*yTrain);zeros(8,1)];hsig24 = mean((yTrain — XTrain*hb4)."2);
L4 = —nTrain*log(2*pi)/2 — nTrain*log(hsig24)/2 — nTrain/2;

AIC(4,k) = —2*L4 + 2*5;BIC(4,k) = —2*L4 + log(nTrain)*5;

% AL S [#] AIC 5 BIC #422

hb5 = [(X5"*X5)\(X5*yTrain);zeros(7,1)]; hsig25 = mean((yTrain — XTrain*hb5).”2);
L5 = —nTrain*log(2*pi)/2 — nTrain*log(hsig25)/2 — nTrain/2;

AIC(5,k) = —2*L5 + 2*6; BIC(5,k) = —2*L5 + log(nTrain)*6;

% A 6 [¥] AIC 5 BIC #4 2

hb6 = [(X6*X6)\(X6'*yTrain);zeros(6,1)];hsig26 = mean((yTrain - XTrain*hb6).”2);

L6 = —nTrain*log(2*pi)/2 — nTrain*log(hsig26)/2 — nTrain/2;

AIC(6,k) = —2*L6 + 2*7;BIC(6,k) = —2*L6 + log(nTrain)*7;

% AL 7 [¥) AIC 5 BIC #2

hb7 = [(X7*XT7)(X7"*yTrain);zeros(5,1)];hsig27 = mean((yTrain — XTrain*hb7).72);
L7 = —nTrain*log(2*pi)/2 — nTrain*log(hsig27)/2 — nTrain/2;

AIC(7,k) = —2*L7 + 2*8;BIC(7,k) = —2*L7 + log(nTrain)*§;

% AL 8 [#] AIC 5 BIC #4%

hb8 = [(X8"*X8)\(X8"*yTrain);zeros(4,1)];hsig28 = mean((yTrain — XTrain*hb8)."2);
L8 = —nTrain*log(2*pi)/2 — nTrain*log(hsig28)/2 — nTrain/2;

AIC(8,k) = —2*L8 + 2*9;BIC(8,k) = —2*L8 + log(nTrain)*9;

% 57 9 ) AIC 5 BIC #y

hb9 = [(X9"*X9)\(X9"*yTrain);zeros(3,1)];hsig29 = mean((yTrain - XTrain*hb9).”2);

L9 = —nTrain*log(2*pi)/2 — nTrain*log(hsig29)/2 — nTrain/2;

AIC(9,k) = —2*L9 + 2*10; BIC(9,k) = —2*L9 + log(nTrain)*10;

% A 10 ) AIC 5 BIC #4

hb10 = [(X10™*X10)\(X10'*yTrain);zeros(2,1)];hsig210 = mean((yTrain - XTrain*hb10).72);
L10= —nTrain*log(2*pi)/2 — nTrain*log(hsig210)/2 — nTrain/2;

AIC(10,k) =—2*L10 + 2*11;BIC(10,k) = —2*L10 + log(nTrain)*11;

% AL 11 1) AIC 55 BIC #4 2

hbl1 = [(X11"™*X11)\(X11*yTrain);0];hsig211 = mean((yTrain — XTrain*hb11).%2);
L11 = —nTrain*log(2*pi)/2 — nTrain*log(hsig211)/2 — nTrain/2;
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AIC(11,k) =—2*L11 + 2*12;BIC(11,k) = —2*L11 + log(nTrain)*12;

% AL 12 ) AIC 55 BIC #4 2

hb12 = [(X12"*X12)\(X12"*yTrain)]; hsig212 = mean((yTrain — XTrain*hb12).72);

L12 = —nTrain*log(2*pi)/2 — nTrain*log(hsig212)/2 — nTrain/2;

AIC(12,k) = —2*L12 + 2*13;BIC(12,k) = —2*L12 + log(nTrain)*13;

% T AIC,BIC 1y 12 AL () 0 5 2%

pe(1,k) = mean((yTest — XTest*hb1).”2); pe(2,k) = mean((yTest — XTest*hb2)."2);
pe(3,k) = mean((yTest — XTest*hb3).”2);pe(4,k) = mean((yTest — XTest*hb4)./2);
pe(5,k) = mean((yTest — XTest*hb5).”2);pe(6,k) = mean((yTest — XTest*hb6).”2);
pe(7,k) = mean((yTest — XTest*hb7).”2); pe(8,k) = mean((yTest — XTest*hb8)."2);
pe(9,k) = mean((yTest — XTest*hb9).”2); pe(10,k) = mean((yTest — XTest*hb10)./2);
pe(11,k) = mean((yTest — XTest*hb11).”2); pe(12,k) = mean((yTest — XTest*hb12).72);
% CV R R %
%12t FHBEALIHFE R 500 MEART CV BEATHHE AL FE,  4E/E nl = length(nTrain) = 500

Yot FH )04 2 BT T ATC,BIC F7 AH BEALIAE K 500 D YIZREAEA DataTrain

%/ DataTrain SRS RMIER— DA, IR IR, HIFT RREAEOINZREE, FE36 500

R

%E SR, JEHIEFE 1000 K
fori=1:nl

% CV H¥aiEss

y1Train = DataTrain(:,1);%H{ H} DataTrain 25 1 5J{E} y1Train

y1Train(i,:) = []; Y%MMF& % y1Train F1HIEE i 47

y1Test = DataTrain(i, 1);%F MIFR 1 y1Train I AATAE MR, 1E/E y1Test
x1Train = DataTrain(:,2:13);%x1Train AHHIZ 2 512 13 77

x1Train(i,:) = [];%MH B x1 Train FHIEE i 17

x1Test = DataTrain(i,2:13);%FH MI5% x1Train H HRAT/E AR, 104F x1Test

% 12 4> CV B AR B4

X11 =x1Train(:,1); X21 = x1Train(:,1:2); X31=x1Train(:,1:3); X41 = x1Train(:,1:4);
X51 =x1Train(:,1:5); X61 = x1Train(:,1:6); X71 = x1Train(:,1:7); X81 =x1Train(:,1:8);
X91 =x1Train(:,1:9); X101 =x1Train(:,1:10); X111 = x1Train(:,1:11); X121 = x1Train(:,1:12);
% 12 4> CV B T R 22

pell(i) = (yl1Test — x1Test(:,1)*(X11"*X11)\(X11"*y1Train)))"2;

pe21(i) = (y1Test — x1Test(:,1:2)*((X21'*X21)\(X21'*y1 Train)))"2;

pe31(i) = (y1Test — x1Test(:,1:3)*((X31'*X31)\(X31'*y1Train)))"2;

ped1(i) = (yl1Test — x1Test(:,1:4)*(X41'*X41)\(X41'*y1Train)))"2;

peS1(i) = (y1Test — x1Test(:,1:5)*((X51"*X51)\(X51'*y1Train)))"2;

pe61(i) = (y1Test — x1Test(:,1:6)*((X61'*X61)\(X61'*y1Train)))"2;

pe71(i) = (y1Test — x1Test(:,1:7)*((X71'"*X71)\(X71'*y1Train)))"2;

pe81(i) = (yl1Test — x1Test(:,1:8)*((X81'*X81)\(X81'*y1Train)))"2;
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pe9l(i) = (y1Test — x1Test(:,1:9)*((X91'*X91)\(X91'*y1Train)))"2;
pel01(i) = (yl1Test — x1Test(:,1:10)*((X101'*X101)\(X101"*y1Train)))"2;
pelll(i) = (ylTest — x1Test(:,1:11)*((X111™*X111)\(X111*y1Train)))"2;
pel21(i) = (ylTest — x1Test(:,1:12)*((X121"*X121)\(X121"*y1Train)))"2;
end

% CV TR 2 KAl

Loss =

[sum(pell);sum(pe21);sum(pe3 1);sum(ped1);sum(pe51);sum(pe61);sum(pe71);sum(pe81);sum(pe9l);sum(pel
01);sum(pell1);sum(pel21)];

CV(:;,k) = Loss;
end
% i 12 AR ) /NP AIC 5 BIC

[c1AIC,c2AIC] = min(AIC); %c1 ATC 3R /M AIC,c2AIC K & /MP) AIC BT {ERIf B
[¢1BIC,c2BIC] = min(BIC); %c1BTC & & /M BIC,c2BIC A & /M1 BIC Fr{E R4 B
[c1CV,c2CV] = min(CV); %c1CV REFEH/NE CV,c2CV REF/ING CV ATFERIA B

% THEL CV I 12 MBS 1000 ¢ H ARG i A
forh=1:12

CV_P(h) = mean(c2CV==h);

end

% /N AIC,BIC,CV X WA B ) Tl 1 72

for k =1:1000

peAIC(k) = pe(c2AIC(k),k);peBIC(k) = pe(c2BIC(k),k);peCV (k) = pe(c2CV(k),k);
end

% M x FRIETRE] A kAR

function [x, Xre, idk ] = smplwor(X,K)

[N, p] = size(X); Nk= N; x = zeros(K,p); idk= zeros(K,1);

fork=1:K

idk(k) = unidrnd(Nk); %M 1 Z| Nk [FJIEBE =42 1 AN ST RENLEE,  AFE N fibs
x(k,:) = X(idk(k),:); % U H A E0HE X X5 B A AR AT AAAETE x IR2E k 47
X(idk(k),:) = [1; YoM R5 5 40 Ko X i iR AR84T

Nk =Nk - 1;% G ml e, &R —47 5 # st 1

end

Xre = X;%E O MIER 1 HFEAT IFEFEICAE Xre, RIFHFERI N (REAHE FE MR A FE RS
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