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Abstract

In recent years, with the development of social economy and the improvement of people’s liv-
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ing standard, more and more people pay attention to environmental pollution. Air quality is an
important index in evaluating the environment of a certain area. At the same time, air quality is
closely related to everyone. Therefore, based on the air quality data of all provinces and cities
in 2020 and the corresponding economic data, population data and public budget expenditure
data of each province, this paper constructed a multiple linear regression model using five
methods including least square method, stepwise regression method, mountain regression
method, Lasso regression method and principal component regression method. The results
show that per capita disposable income, population and industrial product output are nega-
tively correlated with air quality. Science and technology budget expenditure in public budget
expenditure is positively correlated with air quality. The output of industrial products and
budget expenditure of science and technology have a significant impact on air quality. In addi-
tion, this paper compares the modeling accuracy of five linear regression methods, and obtains
that the prediction accuracy of stepwise regression method and principal component method is
higher in the presence of multicollinearity. The other four methods are obviously better than
ordinary least square method.
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W& R E L TR AW AR, Sl URIRH, RIE S K ZP B Ay AR H a8 K i SR 4
AT EF AT AT NIRRT G 2 ERRE: “GKFhsgeliRin” o Fit,
MEKE 2 DNZE, #XIA R EBORE A A SE R o 12 TR S R AR S A
Ko NIV HAFEIRXT 2RI, TN CARM T PDPIAE VR AL B, Rk a5 Jeik
HAE R R, 13t 2004~2018 FWIH], MBS R E SR FFHKZ KR R[], &AW
S NAEXS & DX AU R B BEAT R o A i 2k ik b, AR B b i R AR E S AR e
LU R 3R Z 0% FR (2] X 7R SCIE I 3 B P [ 30 /N EE AU 2003~2018 AR (AR H 4, 5 S HE T
(e BN 8 S X024 TR R SN S T S RS R BT R LR AN (3]0 2T, ASCEE B E S AR RSN S
FRAGE R Tk i B S L 2 oo A AR, SRTIRE R BN E AR EA . A
AR R R AT IR L 2 AR . RN R & A ml 7, AR AR 2 LA
P B i 1 R 30

ARSI TR TR BRI 5 o B R AT VR A B S 0 Hr s S =
/s 3k WS alA . Lasso [mUH . FE sy B A0t s AT (5L, 49 2URH S OB Je S 8. S50
o AR AT LUAL, W S MR S G AT iR . B T S BB K S0, B SS RS T
Wi, TR BUF TSR R .

2. HI\EARNTAE
PR AR S A 40 S T U B SA B R B E AR R Y, Sk R M AR
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NSRRI ;s B8 G B/ T AL A0l AZEP NEEANOE: AFE B NEETT 4T
WA IESCH: AR S HEE YFREIE S H; BEE T 2&E SFEHS = mr=gE. Tk
FERR PR AT, R TR A BT G v HABUE ORI Tl e R EAE A 2020 AR EE, kE
(REG Y 2021) o JFEEEHIE LI 1,

HTEEENENARF, N TERIEEESEME, W EdsdtirtaEt. FIFH R BA4FH scale
BREL, AT DA B R GG EE AT RO AR L S 25 R B ARE AL 4 B LB R 2,

N T RIS AR AL JE A R S B 2 B, (R =R 5. R cor BREL. vif R, AT
AR SR VIF B ERAEL [RIER R 1 &2, Hdhdk 1 RETAL N

Table 1. Correlation coefficient

1. HXEREH
Y M G P B I s
Y 1.0000 —0.0460 —0.0213 —0.2789 —0.3997 —0.5846 0.0051
M ~0.0460 1.0000 0.9539 0.0478 0.1981 -0.1672 0.5840
G —0.0213 0.9539 1.0000 0.0565 0.1874 —0.1478 0.5857
P ~0.2789 0.0478 0.0565 1.0000 0.8108 0.3241 0.6841
B —0.3997 0.1981 0.1874 0.8103 1.0000 0.4739 0.6619
I ~0.5846 -0.1672 —0.1478 0.3241 0.4739 1.0000 0.0040
S 0.0051 0.5840 0.5857 0.6841 0.6619 0.0040 1.0000

Table 2. Condition number and VIF value
2. ¥ VIFE

ZAF L HAE M G P B 1 S

70.54245 VIF {8 11.889480 11.606148 4.693508 4.280061 1.684187 5.160048

1 A5, AEEARAMEKREONT 0.5, Fln:. HARE M 5HZRE G MK RELN 0.95.
B, ATRA X S R (W B A AR Bl B Z B A . ik 2 W1, &M8Uh T 100, ATEA
PN ER N, HEZEM 5 R G [ VIF [l KT 10, JAEE AL ELH. 6=/
Jiid, WONEAPEREE A 2 EILg vt I, 765 SCHRIEBE IR a1 3725, Lasso [EIA:. 32 o240
AT ARy BT PR s 22 B3R AR, 45 30 A 45 SR SN HE A

B R IOH AR R B RAMIES /. AU THEERYS QQ KW, BEWALS B 2 75 ik BT ik
MIES G M. BRLZAh, A Shapiro-Wilk J7i%, MECE EAER AW 2 Sl BRI . %K
5QQ KWK 1. & 2.

MR 1, AT PR SRR S EEE 1 i 2 O BT s MK 2 15 BB R A AR AN TE 45 [E S
FN. B WS, ATV E R ERS /3. BRI R BF shapiro.test B%L, 15 %404 2
47 Shapiro-Wilk 236 p {5 4: 0.08118 > 0.05. Zi L, FATVNEIEREATTE ESD M. Fit, FATA]
DS AR AEAL S BB HEAT R T e it AT
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Figure 1. Density graph
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3. mINZIE
31, BERD S FERESENTEN
311 BN=TANE
A TR IE A
Yy :ﬂo +ﬂ1x1 +'--+,Bmxm +&

K B, By, B, NIEIA RS, WRMEMGSH. « £HNE. ¥ 4 2% MitE, y £0WNHE. B4
/N IR AL -

0= k:1|:J’k _<:B0 +Bx +"'+ﬁmxm)]
BN, BT LR B . B B RN T fliith.
3.1.2. BREEVENR
BB AR R e ek R 8, lid LB RE R RNE R B —FR B3 7. AR R R
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WP RVE M5 B R AL BRI LS, BEIEAT D RN B — A&, Refs (645 2 (Y [a V=7 72 5 hn el
b, AEE (8] AR S K 4]
3.2. BE&/DFEEE

RAEGR, AGIAE S EH DN Ik, B RN ZRET 0. Kt i — 3k
MISRIENZ IR BRIINERN S, 52 34T

A R AT Im KL, AT LS 2Ry

Y =-0.58M +0.11G-0.42P-0.26B-0.411 +0.74S
A8 FH A 308 F /N — ARIEAS B RS R VE Gt R LR 3

Table 3. Descriptive statistics for ordinary least squares regression

3. L@ ZREEFR MRS E

SR AN THE PR t{E pfE

i 0.0000 0.1436 0.0000 1.0000
M —0.5845 0.5032 ~1.1620 0.2568
G 0.1139 0.4972 0.2290 0.8207
P ~0.4201 0.3162 ~1.3290 0.1964
B —0.2632 0.3019 ~0.8720 0.3920
I ~0.4076 0.1894 ~2.1520 0.0416"
S 0.7428 0.3315 2.2410 0.0346"

R p (HAE 0.01 3 0.05 JEEPY, **L% p MEFE 0.001 £ 0.01 JEREIKN, *LE p ENT 0.001, FH.

% 3 vlsn, REZE T 538 S K p E/NT 0.05, ZEEK. Eit, dfdi/ —RES 2 fEAy.
Y =-0.417/+0.74S
BT E8AEET T iRk, Sk REBUL R EE 3.
Y =292.9536—0.00051612167 +0.1612487S
3.3. ELEVIZKEE

FEARGIF, YIRS a2 R . R AIC fHiE SR, MOz P, A Im B3 step
C3E/ OIS S 2 be v IVERPS = VAL SitVoR
Y =-0.5M —0.57P—0.491 +0.69S
UEASARUAR R il A PE ST B L2 4.

Table 4. Descriptive statistics for the stepwise regression method of model construction

4. BXEAEEERBEOFAL LRI E

H A FHGTHE PRt iR 72 tfd pfE

e 0.0000 0.1404 0.0000 1.0000
M -0.5036 0.2192 —2.2980 0.02987"
P —0.5694 0.2657 —2.1430 0.04163"
I —0.4870 0.1594 -3.0550 0.00515™
S 0.6906 0.3103 2.2260 0.03491"
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BAAARRYRE, L HHAT 005, FILRZEMATY B, BbrEAL S EERER, 5211
RN
Y =394.8733-0.001802806M —0.008439665P —0.0006168282/ +0.1503535S

4. I&EY3
4.1. B3N B

WS [ U i - S de s et ) — A, AT DA DR R TSR AE SR AR B B I R R TR R I
Ik Ri[5]e W BV THRFE M PE R SRR, W LAS BIRCRR 2 H B & bR gs R W[4k
R, AR WA, (A DY I 5T I 4 AT LA A5 5E 1k 3 A 5 5 B gt AT A L
fity, MR R 2 BRI N A R R AR (6] SIS RIS T VEART 3 W S8 R PR AE AL Ja RS 21T
TS S M i —IRVA R LIS B IR N7

’?nxl) = ’SLX

Hor, r, X BIMRRBOERE, ry 2y 5 XK AKI AR, B, w0 DAER & (k> 0)1F
FTFERZE, SR EEH IE TR
(rxx +k])bR =ry

kAREF TIPS E IR ZEE, XK EEPAES. B k=0, X @R/ kRBIHAE, &
k>0, MGZWEEETE, HBAESNTHE b, BT R ZE/DNT /N TR mAMh T & b IR ZE . Wik
Y AR kAE, TS ENRES A EHEEERRITFACE. Bk, FEREIEPEREEER £
{ERBAT I E R AEH EER

4.2. IREVIEE

7E R B AFF Nk MASS &, i Im.ridge BR HO0 bR AEA S AR 0% [B1VH . FEGRHC A (EIN, & RfE
0~5 J I NEEL, KRS 0.1, BHEARRM AMEN 4.6, FHIRETEEN 4~5, K3 0.01, HRHRML AHE
N 4.65. Rk, #EFE A EN 4.65. FIFE A BERHIN 2GR, TOEREZE, Jf B0 2 H 552
AR RE wlE 3 frws, W3 RAEESGE], BERBEHENRE: HE 3 A ESRIE L BUEN
4.65 I, FRZE-J7 FIAHXEL N o
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Figure 3. Ridge trace plot and A-value versus residual sum of squares
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i A =4.65J5, R EIETIERERIRIET .
Y =-0.01M —0.04P—-0.06B8 0.1/ +0.01S

e [l VAR )t R ST B LR 5

Table 5. Descriptive statistics for the ridge regression method of model construction

5. IREVBERERE AR E

SRS FHGTHE PR 72 1l pfE
M —0.0094 0.1355 0.3810 0.7033
G -0.0038 0.1357 0.1540 0.8777
P -0.0370 0.1388 1.4580 0.1448
B -0.0585 0.1358 2.3580 0.018385"
I -0.0968 0.1564 3.3910 0.000697"*
S 0.0137 0.1326 0.5640 0.5726

HiZe SRR R B 5ACE T W3, NUL (08 (sl 5 A Bl gt A7 40l A O R A Dy -
Y =-0.068-0.1/

U [ {6 P A A5 Bt gt AT A, WO B AR R R HOA
Y =312.9246-0.02380766 B —0.0001258833/

5. Lasso [B]J3
5.1. Lasso [E]V3/T48

Lasso [\ )& —Ff “Pgde” BARMI . 3T Lasso [FIARS, @M —ANMETT KA, w1l U/ NE
I RHE R RZEE N 0, X R FNETEEMENN . Lasso BV W] UEH T2 S5 mpp s ol, JL
JR BRI AR T ) AR Y, BENAR ST L1, Gl R T IOR A Y R, PRRYERE .

BB AR N : y=(y1,y2,--',yn)T s HAZEN: X:(xlj’XZj"”’xnj)T’j:192"”5p ’ ﬂ:(ﬂlsﬂzs""ﬁn)T
RRHE, FEAMERRS]:

y=pX+¢

Lasso J7 %A RGNS AL TR UL P A5 3], Horb 1 B2 IENES 4L
,B(Lasso):argmini[y[ —i}ﬂjx,.jjz +z_§p(;)|/3j|
FER M B, ATCAA O R TR U R, e e 5 2 MR, RS
ﬂ(Lasso):argmini;{yl.—i)ﬂjxi]}z s.t.i)|ﬂj|sz

5.2. Lasso [E]V3#E#&

1T Lasso [V ZER ¥ AR HEIE 20, BRI x 55 y 9 B0 b vHE AL 5 10 22 B 5 DR A B O R I
] glmnet bR EGHEAT BALA, JF S IRUEREHE A B, S RIE 4. K 5. &4 Jeon THEHE A B
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Figure 4. Variation of 1 values and coefficients of variables
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Figure 5. A value and mean square error

5. ESHMRRE

M & E 1S, fF Lasso FIHFATEL: 4 =0.0322, A4, =0.3964. £ 1=0.3964 i, BASH R
AR, B4 ER A . FBIRBEN.

Y =-048M -0.42P-0.278-0.41+0.76S

B P R PG v = LR 6

Table 6. Descriptive statistics for the Lasso regression method of model construction

5% 6. Lasso BT E R ERB A ST 2

HA & FEUAHE PR iR 2 t 18 pfE
i 0.0000 0.1408 0.0000 1.0000
M —0.4814 0.2211 -2.1770 0.0391"
P -0.4231 0.3098 -1.3650 0.1843
-0.2718 0.2938 -0.9250 0.3637
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Continued

1 —0.4022 0.1843 —2.1820 0.0387"
S 0.7571 0.3193 2.3710 0.0258"

% 6 [ Hl, B8 M. 1. S REEN, Hp /T 0.05. Kk, ffH Lasso [V 75 15 @i AL AN
Y =—-0.48M —0.41 +0.76S
i FARAEAL J5 BB AT B, 1 RBOETE N
Y =347.192-0.001730694M —0.00050353321 +0.1656068S

6. RS EIVAE
6.1. T EVIENE

TRy A B — A “RRYE” (7735 . TR [BlH AT A R B (5 Bk d/b, EIXFRHTER T
M A AR Rt SR A 1 AR (A A M e 2 (A S B AR A3 A1 (9] IR R 4G B AR i M 2H A A R
B AR, IRTH 0 3 B R R BEAT Sl fe s AR IR, SRS R B ORI B AR R . B ElA
T T B ARAE 2 LRSI o A 3 00 [ VAT I e DAARBERE A 7y O A S 3L, I 75 2015
FW R EAT R T e, REREAT R 7>

BN WEVENE 2 VSR

1) BT AR HELL, 13 BRI SS HORERE X, SO L T 2R Z.

2) R ZHIHT m M A 22, 222, » RN RRRHER R a,a,,,a, , ENRZFEEZR.

3) K& i FW F, HWHWREF, = Xa,,i=12,---,m .

4) BHINESE n ANERITIN BT 0 AW LSS AR EOR I0E B . B/ IRIENT T 0 D
J S BEAT IEA

6.2. RS EVIEER

HEAT E R EARN, BT BB . 4 validationplot BG4 AT #4L RMSE (M5 Ri1%%), If
FIHAE X UEAL S RMSE. AIRME R 7. %8, £ 7 HER TR XK RMSE, & 8 Hh A N AR & A
W E R R T ZHE . 6 NATAAL RMSE. & 7 N4 K.

Table 7. Cross-validated RMSE
2 7. X IHIEH) RMSE

intercept 1 comps 2 comps 3 comps 4 comps 5 comps 6 comps
Ccv 46.41 45.64 49.85 43.93 46.64 41.04 42.41
adjCV 46.41 45.46 49.26 43.37 46.07 40.53 41.79

Table 8. Percentage of response variables that can be explained by the variance of the principal components

T8 METEBEFEXNERESENESHL

1 comps 2 comps 3 comps 4 comps 5 comps 6 comps
X 49.46 82.02 94.58 97.31 99.26 100
5.129 18.7 39.02 40.66 47.77 48.89
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& 7. maE

e LR KR, BEFEEA TR BOVEE. W, RERUD,

EZWRBEEASINAZ ., Wik, ®FE=EATRS T RN
N ERSI B TIREN 94.6%. [H Y XFRT=AF 43473

Felal ). @it princomp BF S F],

pEER 5 N

(7 A P-4 o 3 B 73 A Hoxt 5
B =
Felml I, A LA B o [E A

IOECEEPSF

Hrp

Y =-0.13Z,+0.25Z, -0.51Z,

Z, =0.40M +0.40G+0.42P+0.458+0.121 +0.54S

[CI1: R 98 S EIR VO (B

Z,=048M +0.48G-0.41P-0.388-0.481
Z,=026M +0.27G-0.35P+0.80/ - 0.308

ST E I 9.
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Table 9. Descriptive statistics for model construction by principal component regression

9. ERS EVIEMRERN AN ST E

HA R B THE Frliez t {H p &
z -0.1293 0.0843 -1.5350 0.1361
z 0.2593 0.1039 2.4960 0.01872"
z -0.5108 0.1672 -3.0540 0.00491™

2R, B, SR FE R R
Y =-0.0126M -0.0177G +0.076 P —0.095B - 0.5281 + 0.153S
BT HORHET T AU, SRR R BT IR . 05 A MR FOATHE 22 S 25, A5 HRAR
B, a3,
Y =328.0003+0.001125289P —0.037695468 —0.00066466397 +0.03333925S

7. BFEVIAFGEEERLLLE

i EIRTHE AR, M TR, R AR E SR O R A EdE, BATE R T MR KR
PEARNBRRIEN, W UGG RIENS IR, W 3. @l 5 H S ER T e, aTeie s
1100 7210 HHeE 2 8 I TS BB 1P a0 % 72 5 RMSE (BT R 22), W] BAXS 8-S F A B2
BEAT EEAL

Table 10. Comparison of the accuracy of each model

= 10. EMERBERILEE

3 > — e & [A] 1 I EVE| Lasso 7] E R
S LT R 2 40.2502 26.5213 33.6730 35.1313 28.4649
RMSE 475713 32.7027 41.9862 43.9819 36.7593

R USR], WP IR ZEAN RMSE W51, 200 BV 5 oy [l AR I i o i
NTREER IR, R BIAE T iR TIREEARAE 2 BN S SRR A, AN — 2t f s Rkt
ATBGH I VNS RS v SR . R [RIJERT Lasso [R1H 1R I LE LI . BATENIEIE[ET . Lasso ]
A RS BIALE N 22 BARLR PRI, W] DA R8s 2 EIRLRTERI RO . AEA LA R A5 2R B

8. &t

IR B L, BB Il VA U5 VA A B B R O HER . BT XTIZ D B J5 VA SR AT AR A
T W B EEAG B AL -
Y =394.8733-0.001802806M —0.008439665P —0.0006168282/ +0.15035355
Sie ARRRE S BANGRIZEES ARSI ATEL Tl e R RS, S
HE 2 RAS
-

\*H?‘%’

IFRFABR TR SO IR RS FRMYIE. REAEE AT SRR, H
FEARYE s MBG, ARG RO R, AR ERGF . FREH, 2RSS Tl i E e,
AR AT T A0, RS A KRR A H R, MR UERIs Y, Bl HMEE.

G55 HAb TR A AR, AT DA B AR |5 AR R R AT S IR B[R] AT ) O3 A S AR
Ao EAEVE R BIE T B [l VAR i [l A b, SRS OR P IS B R AN U, XS HIRATT .
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AN RA SR HER, i H] B BRUNE B RR, B At — P GE .

BRUbZ Ah, ZREREFARA, TTLLRIERE | SARRE S HEAHIEFABA S, XU Tk
77 i R S R A ROR U S O 2R AR B . JE R Tl i i, AR HRA], AR
MBI R St U, BT A M AR LA B RO N B S B, A RE it
MBI SRR . [, 3RENBHEABCRTUE RS, IO molr = L SR, R IA B 2GE
MBS 2SRRI H .
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Table S1. Raw data
Mig= 1. RiRERE

region Y M G P B 1 S
Jb3 276 69433.5 164,889 2189 236.9 962.68 410.96
Kid 245 43854.1 101,614 1387 60.72 15303.58 118.17
ik 205 27135.9 48,564 7464 509.27 117276.36 101.76
i 224 25213.7 50,528 3490 260.28 146008 .44 66.09

RN 294 314973 72,062 2403 149.37 122535.93 32.38
Uiy 287 32738.3 58,872 4255 97.94 39674.47 7271
K 305 25,751 50,800 2399 131.53 10414.82 39.94

BT 303 24,902 42,635 3171 220.27 13245.58 42.98
ki 319 72232.4 155,763 2488 181.88 7498.13 406.2
T 304 43390.4 121,231 8477 336.9 63784.07 584.39
T 334 52397.4 100,620 6468 220.59 31370.8 472.13
2 311 28103.2 63,426 6105 190.83 44162.48 369.98
finye 364 37202.4 105,818 4161 156.42 27214.34 149.44
AN 335 28016.5 56,871 4519 218.27 21524.52 195.74
AR 223 32885.7 72,151 10,165 291.54 62687.42 298.62
G| 230 24810.1 55,435 9941 272.63 40744.86 254.28
1k 309 27880.6 74,440 5745 219.18 34806.49 287.85
b)) 309 29379.9 62,900 6645 245.58 27286.08 220.66
& 331 41028.6 88,210 12,624 517.76 43874.03 955.73
[l 357 24562.3 44,309 5019 100.74 28047.23 66.26
bisaea] 361 27904.1 55,131 1012 57.84 2674.02 35.67
HEK 331 30823.9 78,170 3209 179.71 13992.19 82.87
)i 280 26522.1 58,126 8371 264.02 35541.48 181.7
S 362 21795.4 46,267 3858 146.15 28808.77 113.19
P 366 23294.9 51,975 4722 163.97 34868.89 64.94
V7 366 21744.1 52,345 366 48.93 1097.57 8.99
(i 250 26,226 66,292 3955 190.34 88627.85 56.45
il 312 20335.1 35,995 2501 114.03 13673.37 32.07
il 337 24037.4 50,819 593 73.51 4616.26 10.56
TH 301 25734.9 54,528 72 49.48 13682.4 2791
Wi 279 23844.7 53,593 2590 82.59 40279.69 41.25
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Table S2. Standardized data
g% 2. fRELERIEEE

Y M G P B I S
1 —0.60346 2.949772 3.004045 —0.75859 0.379847 -1.01979 1.068273
2 —1.282529 0.929445 0.984112 -1.01872 -1.1515 —0.62434 —0.32929
3 —2.158747 -0.391 —0.70941 0.952309 2747276 2.187596 —0.40762
4 —1.742544  —0.54282 —0.64671 -0.33662 0.583065 2.979892 -0.57789
5 —0.209162 —0.04653 0.04072 —0.68918 —0.38096 2.33263 —0.73879
6 —0.3625 0.05149 —0.38035 —0.0885 —0.82799 0.0477 —0.54629
7 0.0317982 —0.50039 —0.63803 —0.69048 —0.53602 -0.75914 -0.70271
8 -0.012013 -0.56744 —0.89868 —0.44009 0.2353 —0.68109 —0.6882
9 0.3384746 3.170836 2.712715 —0.66161 —0.09838 —0.83957 1.045553
10 0.0098928 0.89282 1.610347 1.280867 1.249043 0.712529 1.896103
11 0.6670564 1.60421 0.95238 0.629264 0.238081 —0.18128 1.360255
12 0.16323 -0.3146 —0.23497 0.511529 —0.02059 0.171458 0.872665
13 1.32422 0.404076 1.118316 —0.11899 —0.31968 —0.29589 —0.18003
14 0.6889619 —0.32145 —0.44422 —0.00288 0.217916 —0.45279 0.040969
15 —1.764449 0.063132 0.043562 1.828355 0.854776 0.682289 0.532043
16 -1.611111 —0.5747 —0.49006 1.755703 0.690411 0.077216 0.320396
17 0.1194201 —0.33218 0.116634 0.394766 0.225826 —0.08654 0.480635
18 0.1194201 -0.21377 —0.25176 0.686673 0.455293 —0.29391 0.159919
19 0.6013401 0.706279 0.556215 2.625911 2.821071 0.163504 3.668612
20 1.1708819 —0.59427 —0.84524 0.159294 —0.80365 -0.27293 —0.57708
21 1.2585037 —0.33033 —0.49977 —1.14034 —1.17654 -0.9726 —0.72309
22 0.6013401 —0.09971 0.235707 —0.42776 -0.11725 —0.6605 —0.49779
23 -0.515838  —0.43948 —0.40416 1.246486 0.615573 —0.06627 -0.02605
24 1.2804091 -0.81281 —0.78274 -0.21727 —0.40895 -0.25193 -0.35307
25 1.3680309  —0.69437 -0.60052 0.062964 —0.25406 —0.08482 —0.58338
26 1.3680309 —0.81686 -0.58871 —1.34987 -1.25398 -1.01607 —0.85044
27 -1.173002  —0.46287 —0.14348 -0.18581 —0.02485 1.397604 -0.6239
28 0.1851364  —0.92815 -1.11065 —0.6574 —0.68813 -0.66929 —0.74027
29 0.7327728 —0.63573 —0.63742 —1.27624 —1.04033 -0.91904 —0.84295
30 —0.055824 —0.50166 —0.51902 —1.44522 —1.2492 —0.66904 —0.76013
31 —0.537744 —0.65095 —0.54887 —0.62853 -0.96141 0.064389 —0.69646
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Table S3. The true value and the predicted value of each model

PR 3. ALES R ERMHUNE

Y /N IE b2 A GRS [ESEIpE! Lasso [A]3 F RSy 1RA
276 292.6335 312.6951 307.2081 296.7287 334.4882
245 285.4630 312.8639 309.9671 284.5572 320.4594
205 234.4766 228.2598 289.0943 259.2742 238.3064
224 220.1106 242.5009 292.1471 242.2690 222.0216
294 231.8468 249.3381 297.1340 237.7408 240.3155
287 273.2776 287.3260 306.6442 283.7404 303.6376
305 287.9074 328.1240 308.7707 304.8220 319.7201
303 286.4920 321.9258 306.3756 305.3533 315.3435
319 289.3657 300.5088 307.8640 287.9146 332.1580
304 261.2228 295.1272 298.5460 338.3113 299.4352
334 277.4294 298.3654 304.5555 320.6157 320.5612
311 271.0336 322.1160 303.9846 338.6040 308.9281
364 279.5076 299.0888 306.4984 295.0880 312.6067
335 282.3525 322.9890 305.5953 321.2162 316.1934
223 261.7711 257.5632 299.7352 309.3941 294.2536
230 272.7424 280.4821 302.3795 326.7512 308.6034
309 2757116 318.8102 304.2455 330.0597 311.2776
309 279.4718 302.9650 304.3692 320.1444 314.2992
331 271.1778 332.3020 296.2325 413.7753 323.4811
357 279.0912 301.6321 307.7403 302.3851 312.2967
361 291.7778 339.9019 311.2986 304.3250 326.2489
331 286.1187 316.4947 307.2663 301.5185 317.7202
280 275.3441 282.8017 303.1048 314.4232 308.4264
362 278.7104 322.9616 306.5834 314.4797 310.3373
366 275.6804 302.1168 305.5532 300.9103 304.7671
366 292.5660 353.3522 311.6683 311.1670 326.0893
250 248.8009 269.7522 299.5497 267.6420 265.0153
312 286.2781 333.8778 308.8613 311.0964 317.9490
337 290.8067 345.4422 310.7314 305.7690 323.0015
301 286.2736 343.9311 310.3967 301.2234 317.5658
279 272.9750 312.2289 306.9490 293.3472 300.9135
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