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Poisson [B] TR 1) A8 B B

KX, EER
AT A BOEFRFFBE Tl 18RS 830017)

18 ZE : Poisson 0] IS AR/ hy b BT BB A% 00 T, JHC 2k 06 PO I L0 B DRSS R0 P R e 5 TR Rl L SO R
S BN AL R e = B R B NG 19 SR A, 4 ISR T LASSO (U 51 Elastic Net .SCAD ,Bridge il Adaptive Bridge 75 4% &k i £ 7 i 78
Poisson [AI A1 445 . S5, SCAD Jr i AER RIS O BERTSTNRS B2 3R BUIRAE 18 F T AR A RS AR C MK s Adaptive Bridge 75 1A 1E
RN A 2% B 5 TR P TR BUAS R PA o ASBIE SR SRy OB 2 S B v i B AL 1 e FURG B2 S R PR AR T,

RHEIR) : 7 LR ; Poisson IR 3 45 it W 4% )7 2  SCAD ; Adaptive Bridge

FESES 02121 XEkFRIREG A 3B RS 1 1008-9659(2026)03-0102-11

I LY (Generalized Linear Model , GLM) fEA ) | B2 2% 2802 Figt 22 h BAT Tz W, R4k
BRI EHHE) A REAT A3 PR S8l , o id T B OB o Poisson [0SR AT 5 1Kl )i 48
i 5 A [ R 2 (A B AR 1 — ) SCERMERA Y B (BB e 1 A2 IR M Poisson 31, 8 i B 45 bR BICHS 5%
PR A AR YL 2 A AR SCIE , M A 25 BSOS Y [ U A ) R, JFL ey 7 728 i Ol S A A
FRURES, 10, B A AR R R R | I T R BAT Al TR By 22 S E T R R

WE A AR B B AR RE ) 4 i, 28 i ) N BBOR B2 . 72 ] Poisson [0 ISR X 31808 4 7E
AR, U S i A v 5 AR H B 7 e (A 2 R MR, 7] BE R B 005, DT AR
HRE TR ) i R RE D RN TICIIAS E o TRLIG, 2 DA Ak 22 728 S v s 08 S A 280738 ol A ok o g R S T

VTR, Z RS i PR LW T LAY vy 3k 775 0% 3 et 5 | A J ) 0 S5 LA 1 4 AR 28
TE DU AL, DA i e 455 250 1 93000 44 RE P e R o A7 55 RS L e /N 2 X UL 4 5 16 55T (Least Absolute
Shrinkage and Selection Operator, LASSO) | #1: } (Elastic Net) Fl715 ~F- 35 Bl 11 26 X} s 25 72: (Smoothly Clipped
Absolute Deviation, SCAD)7E Logistic [FIHE Y (4 0 4T, & B SCAD J5 12 RE 1A Mok Al 51 2 A8 5t 1) ol H R BUE
i, BWESE ANATSE m AEEEE T T SRR A S5O0 T RS i e ) R, 418 Hh — i B T X B 9K i
BRI 38 B BF (Adaptive Bridge) (9631795, 5031E T Adaptive Bridge i 14 B9 AH & 1M A Oracle PER . X
A R 22 Poisson [0 A AY 8748 de e (R ell , X155 4t 1 — b AR 0] i 25 A TR D7 % , A1 00 o 1 728 e e
SR A B-558 ABIFSE T o 2 B o e A A f) 20 i R (] 7 ik R FIAR {2 Poisson (7114
BERIBITSE T b [ 314> F2 Z T 23 Ui OS2 DA R 0 P 258 A Poisson (R4S R A £ — 251 [m] I 455 70
Xof G 1 XA K A OREGHEAT I PRBIESE 1) SO AR AL LT Elastic Net FZ28 B 517

AMIF 5 R BB, 0 77 726 LASSO (4[5  Elastic Net \SCAD \Bridge 1 Adaptive Bridge 7578 & i
FEITEN T Poisson [, WECFH PR (TPR) B FH PSR (FPR) FADLEE (R®) (4277 12 22 (MSE) 4575 T
PEAT XS LA, IR FEAS T L LSS R R, JFK L T UCTHE % Capital 272 SZE 71 B8R, N 1445 F
A b TP R IR N e = B A R B R Y SC B i, IR T O TR TR

[ ¥ F5 B #912025-09-03 [ &= B #12025-09-29
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[EE & I7 19K 3 (2000-) , 22, -LATTEA: , 322 SR8 14 235 BT 7 ST, E-mail: 176081098 1@qq.com.
* [BWAEE JHE RIS (1978-) , Lo, W AFZ, FE NS Z AR S G R 2 24850008 43 B 7 ST, E-mail: 75894804 @qq.com.



Tk L Hr, 5 : Poisson B )2 AR 44 & F ik 42 103

1 Poisson [E]JA#EEI Y E X

Poisson [ RS —Fif | SCAREARARY , T Ak B DA S SR BB A B0 o BE(Y,, X)) S n ST 0

MRS, b AR 5 Y, kg n 2280 1] 5, 2 RO %?/T AW A1 A R Hﬂﬁ}J\Pmssonﬁ?ﬁ &l
A‘
! ’

P(Yi:yilxi): yi:091725.“ (1)

HASEX, = (X X, -u X,) A p eI (i = 1,2, n).

PO

(O b7 AR« A5 W 4 1 e A OB Y AR B ST

(2)Poisson 7 A B 15 BRI AL 1 Y R i BC8 U , HL Y ~Poisson(w);

)X LB MWFEFFEERBIOSBEFHES AT ER2LRME LR, M
In(E(Y|X)) =B, + X!B.

Poisson [ IS Y38 o8 %o 45065 2 sR B 7 A5 R IME S A AR 4t G R, L E5 0

In(E(Y| X)) =By + B Xy + X+ o + B,X, =B, + X/ B (2)

Hob B (Y| X,) = p WA B = (B,.Bo..B,) HIIA R B B, B

P AR RE (1) SULIEL 2 [ A Sy, D A4 SO0 4 RA SR pR ESC A

L) =TT (3)
FORACLAR 565N
ZWMﬂ:iUmﬂm—u—MWM] (4)
T In () AL RSB, 58 (4) T A3 — B b
L(BoB) = D (v By + X[ B) = exp(B, + X/ B)) (5)

2 TEREFIE

7 et e i SRS AL R TR A B i REUTR S 0%, SRR R B Ak S TP REAY ST, SCREXTEE T
LASSO & [F1JH | Elastic Net \.SCAD ,Bridge Fl1 Adaptive Bridge 7~ F A% & 98 £ 073 , 7E X B SR sR 80 1( B, B) Fik
filh b5 I ASEST R E bR R, Fo P IENES A > 045 AR R

Tibshirani T 1996 4F£1 X 2k M [ TR RLAR 1 T LASSO 795" 05 TR A X BRI 9% R B0 SR 1 I A

Iﬂﬁﬁﬂzmwucﬁ%ﬁ)%%“ﬁ%ﬁgmgﬁf%ﬁf:MMQiLHﬂEWM%ﬁ% e ST

BERL, {H;gLASSOﬁ/%IEﬁWHE’J HAEE Oracle P&, 7T SUN- R R N T | S e R
BN
IBALam = arg minB(,,B _1(18073) + )\ﬁ| B,|} (6)

Hoerl il Kennard T 1970 4E42 T 04 [81 5 (Ridge Regression)"' o %7 276 X5 LR pRE A9 F6 Al Efm A
L‘EﬁIﬁ(EB < o, TR A BN R ARG THE I Z W s (B 234 REOR 0 45 9 %, BIE 0] 4 g

& %%ﬁ@%&“;&f)ﬁraﬁ% I IO, 38 P AR e 2 (AL A 2 AR R TR [RTAE T3RE e AT i HL
A ARG PR Oracle PET, BRI REMER2E Y M R BRI TTHEA N

éridge = (lrg minﬂuﬁ 21 BO + )\zﬁ (7)
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ZouZE AT 2005 A4 H 1 SRE R (Elastic Net) J¥E ™0 ZIrkgs & 1 LA L ARSI 00, BE ] 52 5
Utk AR b B () ) 22 ER R PR )R, L AR U A R B A i PR BE ) L R BT LASSO Jr ik L fiE
ARG TUR L T R BURS A E A Mg ; LA S 0 A8 A R Ab B AR i 2 (8] (Y 22 T AP i i % R B0+
J7 AT o S R B THE ) 2500 K, SR B AL (Y SUE P L {H Elastic Net J7 i 2 AT A9 , A 24 Oracle P
[T, BRI AT e e A R AR B B AT HIE R

~I(B..B) + A{aﬁm,w w1 - a>§ﬂﬁ” (8)

HA,ael0, 1 HIESSE, Y a = 10}, Elastic Net IB{bH LASSO, 24 o = OB, Elastic NetiE Ak a7,
Fan 55 AE 2001 4E 5211 1 SCAD J5iE"™ o 207 it ad AR M AR R, XN 2R B8 ) BE RO, ikt
TR (1 R B WA o X TR R BUET ) BE T | skt ook di B0 i 2R 50 B W, o (R AE 7 6
PR AR T BE AR UER B , S A U LASSO il Elastic Net 55 J5 15 05 i PF , B4 Oracle PE 5T, MM AR IEAS 5 £ 45

AR E PERERAME o B PRA LAR T s B &2 26 bk, 3O R e B i [mH R BB Ak B R

ﬁnel = arg an’Bmﬁ

Bucw = arg minﬁ“ﬁ{—l(ﬁo,ﬂ) + ;qb(m,w; m)} (9)
it (18,1 Ay )l BT B TS
MBI, B,1< A
o(181: A7) = —|ﬁ,-|2; f’§ X A<l
DX g

Sy > 2 S T W T AR

Frank % AT 1993 4411 Bridge [501*. BOrikshs T LR LAESISEAL 0 D) B 1 M0 F000t 2
BORTTA, y > ORI TTRHRIE NS, Ok T TR RS A 2y XK R K
0 <y < LA Bl y W1 ORI HAT I 5 RO RBEE 2L 00T LASSO 05 OF- LT Oracle HE I
My = 1B, Bridge PR A6 A LASSO [815, 5 8 48 & 2E $5 AR 9 F 5P s 24y > 18], Bridge [ 03158 /&

R0 A VB AN HAT 6 PR (E B AT W T i 1 5 2 y = 2, Bridge [T 3R A6 A i (w1, B A5 A0 A4 25 5
FIARBAGTHROERRTE " B R BB RIAGHHEA

éaridge = arg minﬁuﬂ{ :80 ) + )‘2| B | } y>0 (10)

Zou Fll Hastie T 2005 A48 1 T Adaptive Bridge J5 %™ % 77155%F Bridge [F1H 9 R 505 | A H & WAE , i
PRFETT I RE U AR A A2 i () S ZEMEHEA T FIE N AL . Yy < LB AR THE A 25 FOAR s M ER A T LASSO, JF A
P Oracle PR, AF LR B TH A MO P AR ) (i, HLTH3 52 2 B DR A a6 AR B B T g n . Tl 5 R
B pmftiitiE

IBAM—Rridge = arg minB,.ﬁ{ _Z(BW,B) + /\iw,’| ,8j|y} (11)

Hr,y>0 Ew | B, X Bridge [0 R ¥k B HEAT IR 1A 50, B, 1K) 01 6 {15 B, T 8 i Bridige [ V1 3174

1,5 S0 AL, ek o, 3 B F /N BUBAREE 5 Bk . /N B X AT o, B, AR A

3 HE®EH
iz R B i BB ADL ) O 1%, B AN R R A B 8 B A O RH DG RREE o 5 Lo /X R A Bt e 07 122 17
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FHF Poisson A1 IAREHY | £ 100 YA 37 85 &2 3000 v, 38 40 A8 1 BE R 1) ELFH MR (TPR) B BHPE SR (FPR) LR [
PIA UL (R?) 3071525 (MSE ) 8 A R PR 13 75 b AR e £ 7 7k IR e PR SR | S i B il 4 SR (%) ]
M B R T o 1237
3.1 #NZITSATSEMNIERE

B8 7 2% 5 Y IR M Poisson [R5

In(E(Y|X))=Ilnpw=8,+B,X, + - +BX, (12)

Hop X = (X, X, o, X)) NI RRAS B, HLX~N (0,3), 3 1 Toeplitz By 255K S, = P SR i 42 i 725 1k 1 1
FH G, b Gl ST R A0 A B R BRI o S T X SE PR h AR S S AR P =0.P =03,
P =0.5.P = 0.7 435 20 i A% s [ k57 ARAH DG L H S5 SC R = A DG O TE o FHRE AR & n 43 314 200,500,800
BN NFEA REACFIRFEA Y 5

PR R B P = 20, KA RSB = (B, -+, By ) =(1,0,0,0,0,-1,0,0,1,-1,0,0,0,0,0,0,0,1,0,0),
BI%E1.6.9.10 18 EE , AT IS PR BONT BIEII B, = 0, 7EA AL A M BeATh 0 & M 20 LLARIE S TR
Mo SEBRPLA B AR R 20 (12) h g S B, CH Tl 2 B s BEAL I 30 ) , FLr A WEASFE AR ET X B, ~ Bay
T I 25 AN S M A2 O B 08 o

K2 CRIE LSRR IE AL S E A SR UE TR ROR DL R g . X T LASSO il Elastic Net i H R # 4
glmnet 1[4 AL bR T BB L 0 31238 I UE T B9 A 2880 81 b 2 85 5040 A5 X Bridge &2 Adaptive
Bridge [ F optim PR Y L-BFGS—B 537k i [y A B 356 (15 I35 M 5 8 A 5 X5 F SCAD, i H nevreg 119 JRy &8 —
YT S SCHk[ 16 ], BEE S50 y=3.7.
3.2 iFfhigtR

i FLBH A (TPR) B FH MR (FPR) B HLE DR (R?) (F07 1% 25 (MSE) S5 48 bR 1Ak 48 e 5 07
PERE

FLBHME R (True Positive Rate, TPR)J&48 HALAEE R AP gk E 6 38 b i L il , a3 A ol

TP_mean

TPR =

m

Hoift  TP_mean 9 IE B 917 O RASG S m Ay SAT RO RS BCCAIR B 11 TP_mean S 100 Y
S o TE B P A RO RSB m=S)

BB % (False Positive Rate, FPR) S REERIE T TA S R L], HHR 2450

FP_mean
p - m

Hth, FP_mean Jg SR 1P 0 TU A S SO O B, m 9 B TTAE BEA KL (AR IR B P FP_mean 4 100 K T
T R P TT A i BRI, p-m=20-5=15) .

17513 2% (Mean Squared Error, MSE ) B HU T I (B 5 B 22 227 J7 (9 F- (B, IR 12t A T 00 {1 52
(B Z B A1 25 O 2 K/ AR N B L B8R G . R A s

1< N

BRI UL DI B2 (R?) S i [ RSB0 F 0 K80 #0045 R BE O e v b , T i A TR A ) B8 S v ]
B A T e [l TR A ] A A 5O

FPR =

2(%—5’1')2

==

Z(y,-—f’i)Z

o 3 AR 8 SR, A LIAEL , ¥, A SO A~ 2401
76 5% 22 2 Fl1(Sum of Absolute Errors, SAE ) & 4845 T1{H 5 B SCE 2 1] 1) 40 % 22 55 (%) B F, T Ml At
AL THE S SR 2 0] ) 25 R T, H R A =0
SAE = Iz

J=1

Bj_ﬁj
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o B R B R BB R B R B A T

3.3 #RIL

HR

E ERFEIETH SEW S BT , £ 1 2R 4R TEARED BN n=200,n = 500,n = 800 L) )2 7%

A M P =0,0.3,P =0.5,P = 0.7 B 7S AR %688 73549 TPR \FPR \MSE FI R”.
F1 P=0MAREAHERETHEEEFET EEREXTLL

FEA G ik TPR FPR MSE R?
LASSO 1 0.40000 0.00251 0.95900
CSEIp=| 1 1.00000 0.02480 0.79100
- Elastic Net 1 0.73300 0.00248 0.96200
n =200 SCAD 1 0.00000 0.01790 0.88400
Bridge 1 0.33300 0.00331 0.94400
Adaptive Bridge 1 0.60000 0.00221 0.96200
LASSO 1 0.53300 0.00052 0.99000
U 1 1 1.00000 0.01850 0.86800
~ Elastic Net 1 0.73300 0.00056 0.99000
=00 SCAD 1 0.00000 0.02050 0.92600
Bridge 1 0.00000 0.01270 0.90700
Adaptive Bridge 1 0.00000 0.01250 0.91400
LASSO 1 0.46700 0.00020 0.97900
EIp=| 1 1.00000 0.00981 0.91700
- Elastic Net 1 0.53300 0.00021 0.97900
"= 800 SCAD 1 0.00000 0.02160 0.93100
Bridge 1 0.06700 0.00170 0.96900
Adaptive Bridge 1 0.00000 0.00192 0.96700

F2 P=03MAEHEAETHEEEEFEMEEXTLL

FEA Wik TPR FPR MSE R?
LASSO 1 0.26700 0.00068 0.96600
myE| 1 1.00000 0.03110 0.85500
Elastic Net 1 0.40000 0.00073 0.96800
n =200 SCAD 1 0.00000 0.08520 0.81700
Bridge 1 0.46700 0.00069 0.96800
Adaptive Bridge 1 0.06700 0.00051 0.96900
LASSO 1 0.46700 0.00108 0.95700
EIy=| 1 1.00000 0.01520 0.85600
- Elastic Net 1 0.46700 0.00130 0.95500
n =200 SCAD 1 0.00000 0.04010 0.72900
Bridge 1 0.80000 0.00112 0.95700
Adaptive Bridge 1 0.13300 0.00080 0.95800
LASSO 1 0.66700 0.00054 0.95500
U [l 1 1.00000 0.00889 0.87300
800 Elastic Net 1 1.00000 0.00064 0.95500
SCAD 1 0.00000 0.06620 0.77300
Bridge 1 0.93300 0.00050 0.95500
Adaptive Bridge 1 0.06700 0.00052 0.95400
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£33 P=05HARAHFEAETHTEEEFEEBEXTLE

FEA I WIReS TPR FPR MSE R?
LASSO 1 0.53300 0.00280 0.93100
0 [l ) 1 1.00000 0.02020 0.87100
Elastic Net 1 0.46700 0.00431 0.92700
"= 200 SCAD 1 0.00000 0.00080 0.92700
Bridge 1 0.26700 0.00425 0.92600
Adaptive Bridge 1 0.06700 0.00126 0.92900
LASSO 1 0.73300 0.00062 0.95900
I myE| 1 1.00000 0.01860 0.87700
Elastic Net 1 0.86700 0.00079 0.95900
" =00 SCAD 1 0.00000 0.06150 0.78500
Bridge 1 0.60000 0.00062 0.95900
Adaptive Bridge 1 0.00000 0.00017 0.95800
LASSO 1 0.60000 0.00043 0.98900
myE| 1 1.00000 0.03760 0.90700
Elastic Net 1 0.73300 0.00064 0.98900
"= 80 SCAD 1 0.00000 0.02540 0.96600
Bridge 1 0.13300 0.01020 0.94800
Adaptive Bridge 1 0.00000 0.01780 0.93700
F4 P=0THRAEAERETHEEREF EEREXTLL
FEAC T ik TPR FPR MSE R?
LASSO 1 0.53300 0.00285 0.91500
U [l )5 1 1.00000 0.02690 0.84000
Elastic Net 1 0.66700 0.00315 0.91500
" =200 SCAD 1 0.13300 0.00153 0.90900
Bridge 1 0.53300 0.00291 0.91400
Adaptive Bridge 1 0.26700 0.00168 0.91100
LASSO 1 0.93300 0.00176 0.94900
[ EVE| 1 1.00000 0.02480 0.89300
Elastic Net 1 0.93300 0.00187 0.94900
" =00 SCAD 1 0.20000 0.00125 0.94800
Bridge 1 1.00000 0.00160 0.94800
Adaptive Bridge 1 0.33300 0.00087 0.94900
LASSO 1 0.33300 0.00187 0.91200
U [ ) 1 1.00000 0.02760 0.85700
Elastic Net 1 0.53300 0.00215 0.91200
"= 800 SCAD 1 0.06700 0.00085 0.91400
Bridge 1 0.40000 0.00183 0.91200
Adaptive Bridge 1 0.33300 0.00073 0.91400

MR 1~ZFR AT LIFE 7SI 09 TPR Y24 1, 1 BH X 7S Fh 7 32 22 BE RS v U3 XA YA Bk 1) 2028
TR AR B RE ) s BB REAS 0 ARG K, FPR 53 AR, BIZEREAS G I T B0 R, S Ao ik 4l i
B TOAAS o g AR TR () ] BEPERFEAR , A B TR0 50 M i 1 ME AR (A A, Horp SCAD 7E n = 800, P = O I} FPR [%
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%0, Adaptive Bridge 7E n = 500 P = 0.3 Bf FPRAV 4 0.133, 5. &4 T LASS0(0.467 ) Fil Elastic Net(0.467) ; BE#
FEA & n B30, BT J7 75 10 MSE 25 F B, R2Z T4 A, RIS RS T 001 5 0 S 22 R] 10 i 2 32 s/ D, T
FEANW B i, B e R AR B 40 1 400 B RIOCR Bk iy rh 0 [T S Y TPR R FPR G52 1, Joib 78 s 4%
ER R RS e N ST R S S S

Bifi 25 73 o () AH DG P P A AN, LASSO (W3 [8] )] | Elastic Net # Bridge 77 V14 FPR 8.3 | J, MSE 14k, R2;
JIN, BIVEE AR S5 [A]AE AR SRA DGR B, 33 26 77 Wl UG BR TUR 728 o, ' OB AU i BERE ) 5 TUINKG B N % . SCAD
D7 A A A MK R B 4F TPR = 1 HLFPREAGE T 0, ™ B T 78 5 225003 205 #4) v A% 2 1k 5 1 A 34
Adaptive Bridge /7 i i [ 3% WAL ML, 76 A OCHE s 4R T AR 9 TPR 54X BUIRAY FPR, AAEL T
Pt 7 A A i 1 A3 N % 5 LASSO F1 Elastic Net H #5285 68 ) (HAE P > 0.5 0, FPR 2% b (Fe ik
0.933), FEB AR TUARBEIE N o 0% W PRR B 43848 i (FPR = 1) M Joik SEa AR i e £, SRR AR HF i A%
PE (A 55 T Bk SCAD 5 I 70K AR It 55y 1) 98 30w 8, 345 5 A0 3 R AH DG PE I 5 Adaptive Bridge 77
AR Y A e B 5 O AR e ME 2 ] SE B T SO0, 70 A 3 A Zf AR DGR 2 AR Rl s LA 3

Ph_E 2R 100 Yl Sy 5 0 A 28508 o O T ik — 20 %) b SRR AR S BE R IR ELSE R AW AL TSR
VRGO R TE REUE TR TE AR Sk A8 ) ARSI S CR TR I . 3R 5 /R TTEMEA & n = 500 Fli
AREP = 0.7T1EIE T AE— YGRS, 75 Ay oA (12) v [ 5 R B Al s O

x5 EXR¥EZSNAERBEITIER G =500,P =0.7)

L RHB B B B Buca Bt Bt
1 0.96500 0.85000 0.96400 0.98300 0.96400 0.96800
0 0.04570 0.08820 0.04700 0.00000 0.03720 0.03500
0 0.00000 0.06890 0.00000 0.00000 -0.000215 -0.000492
0 -0.02600 0.000839 -0.02580 0.00000 -0.01480 0.00000
0 -0.01380 -0.12700 -0.01590 0.00000 -0.01850 -0.02250
-1 -0.98100 -0.75800 -0.97700 -1.01000 -0.98000 —-1.00000

0 -0.01320 -0.07970 -0.01500 0.00000 -0.01540 -0.02790

0 -0.07240 -0.03820 -0.07220 -0.08540 -0.06190 -0.03510

1 1.01000 0.71200 1.01000 1.02000 0.99200 1.01000
-1 -0.88700 -0.57900 -0.88300 -0.89600 -0.87300 -0.91700

0 -0.00774 -0.04780 -0.00886 0.00000 -0.01370 -0.02430

0 -0.03420 -0.01850 -0.03330 -0.06600 -0.03830 -0.00851

0 -0.05150 —-0.04680 -0.05310 0.00000 -0.03380 -0.03020

0 0.00585 -0.12200 0.00484 0.00000 0.00469 0.00994

0 0.07670 0.11700 0.07890 0.03860 0.05760 0.05100

0 -0.02590 —-0.05050 -0.02760 0.00000 -0.02150 -0.01470

0 -0.00835 0.03350 -0.00821 0.00000 -0.00615 -0.00000856

1 0.97000 0.76000 0.96700 0.99000 0.96800 0.97400

0 0.03160 0.11800 0.03330 0.00000 0.01780 0.01480

0 0.00445 0.10000 0.00625 0.00000 0.01170 0.00155

SAE 0.6229678 2.3988034 0.6449488 0.3496949 0.5761228 0.4313565

NFE S AT H, SCAD J5 ¥ Y SAE fie/IN , 230 HH Bk v (078 B e B e 17, 5 ELSe AR B R By Al 1 e
FSA, H IS AFERECPA 120880300, W0 T HAh /7 : . Adaptive Bridge J5 X% R A 411
FREA SE AR H 0,10 HAL 21T 0, H SAE = 0.431 f0K T SCAD /KB T [ 338 R A FR AL 1 76 1 A A 114
B SRR E B3 LASSO il Elastic Net (U] 17 1% 24k, i 22 80K, Bridge [1H AR 1% 250, H
BT 2B A T 05 U8 T I i & R B B K AE R A T, Je A i ve R e ) B ZE ik .
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4 SHES

TEH UCLEIE i Capital RS2 B 42 R 50 rp 201 1—2012 4F 45 K 1Y M52 51 4200 B B0 404l (hitps < //archive.
ics.uci.edu/dataset/275/bike+sharing+dataset) VE A XS G2 iz 80 56 &% 731 RILE A FHFTECE (ent) BOEL
P, ¥ I 2575 (Season ) \ RV (Weather) i (Temp) 55 BEA B HUR WA B2 R B 14D A2 ®, %
JEEHE B 2011—2012 4F H i AZ 5 (dteday) , H /28 5 (mnth) HA ] WIYE , 528 &40 (Year) 2215 45 &
(Spring/Summer/Fall/Winter )5 B HE & , il 2 H 4% &2 (dteday ) . H 378 & (mnth) ; FEHLFL ST EE (casual) 51
W AH 5% £ (registered ) 2 Fl R A 5% % 2 SZ FR A 5% & (ent) , ) 22 Bl LA 55 £ (casual) 5 33 W #H 5% £l
(registered) .

S E FPE M R H AR H RS IS R AR GRS 1 B K ARy (Year) B2 AL — 4y
7R, 1578 i (Spring/Summer/Fall/Winter) LA Fall JyBEE , ¥ 70y =A> 003878 &, 4419 {R H (Holiday) . T
£ H (Workingday) . J5 K (Weekend ) §4 1k — 432740 1

I, year = 2012 1, Spring 1, Summer
Vg = , Season:Spring = ,  Season:Summer =
0, year =2011 0, else 0, else
) 1, Winter ] 1,  holiday ) 1, TAEH
Season:Winter = , Holiday = , Workingday = ,
0, else 0, else 0, KEH
0, JA—=fT
Weekend = % M . A
(VAN N &
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Variable Selection of Poisson Regression Model
ZHANG Wen-jing,DONG Cui-ling*
(School of Mathematical Sciences , Xinjiang Normal University , Urumqi , Xinjiang ,830017 , China)

Abstract: As a core tool for counting data, the accuracy of variable selection in the Poisson regression model
directly affects the interpretability and prediction performance of the model. In this paper, R software is used to
study the advantages and disadvantages of six variable selection methods in Poisson regression , including LASSO,
Ridge regression, Elastic Net, SCAD, Bridge and Adaptive Bridge, through numerical simulation and empirical
analysis of shared bicycle rental data.The results show that the SCAD method performs best in terms of model
goodness of fit and prediction accuracy, and it is suitable for large samples and highly correlated data; The Adaptive
Bridge method achieves a good balance between model complexity and prediction stability. This study provides a
modeling tool with both accuracy and stability for the practical application of counting data.

Keywords: Generalized linear model ; Poisson regression model ; Variable selection methods ; SCAD ; Adaptive
Bridge
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A Delay—diffusion Malware Propagation Model with Limited Treatment

Resources based on PD Control
GUO Jia',LI Ting™,WANG Huai-zhu?
(1.School of Mathematics and Statistics , Ningzria University, Yinchuan , Ningzia, 75002 1,China;;
2.School of Advanced Interdisciplinary Studies ,Ningxia University , Zhongwei , Ningzxia , 755000,China)

Abstract: In order to investigate the spatial-temporal dynamic propagation characteristics of malware in the
Internet of Things system, this paper establishes a delay—diffusion malware propagation model with limited
treatment resources based on the theory of differential equations. By analyzing the relevant characteristic equations,
the conditions for Turing instability and Hopf bifurcation are derived. To enhance the system stability, Proportional—
Derivative (PD) control is introduced into the model, and the stability of the controlled model is analyzed.
Numerical simulations confirm the correctness of the theoretical derivations and demonstrate that the occurrence of
Turing instability and Hopf bifurcation can be controlled by choosing appropriate parameters of the PD controller.

Keywords: Internet of Things ; Malware ; Delay—diffusion ; Limited treatment resources ; PD control



