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Abstract

This article is about a group of glucose sugar levels in experimental equilibrium longitudinal re-
sistance from standard data to construct linear mixed effects models, lasso regression and genera-
lized linear mixed models, using the AIC criterion as well as the lasso variable selection to select
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the optimal model and forecast the model simulated, then the mean square error of the model is
calculated and compared, and the model with relatively small mean square error is selected. It is
found that the linear mixed model has a good predictive effect in this set of data. All calculations in
this paper are completed by R software.
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1. 518

TEAREE A RET BE RS20 1], A8 AP EdE . RO E 2 5T, fEXAsE
I IRA AR R B H B E E R WP WIR R R R 538 R A RN AR T A2 43 B G B (1) O
EEXTERATIESE, FRATE I TR EZ M T, A H THRMIEARLE/K[2], FERHE AIC, BIC
N3 FFE 3G P 7 22 G5 R AN ] e UM [3] [4], e B R RS . FATTIE ] lasso LT Bk, HXMW
ML RFRTE LD —H. SEETRE SR AR & U, R SA AW E, BAs
WaMHZEREZ, REBIEEERNSG S, BTN — PR R MIR A RN R 51X H A .
B, S =AMETET 400 AEFLTIIN, R — T ERA 75 R] DU it il A 12 80
2. IREIR PN
2.1. RMERAEYER
2 METR A SN AR AR Laird A1 Ware T 1982 R R, ©H—BEIA:
Y, =X,f+Zb +¢
b, ~ N, (0' D)
&~N, (OR)
bl’”.’bm’gl"”’ngEEjZ
EHEPI=12,m, X,z Z2COOBITHIE, & pxLYEE BN, b & MEHLEN R, & A~
BEMLRZE MR — RIS, Z 502 X, 8. MY, 22 EmpmE, ERMNLFXFFE—-NZ IS
3R

21)

E[Y]= X/
Cov[Y,]=R +ZGZ =%, (2.2)
Y, ~ N, (X,55)
MY AR SMERRIRES, WY =(Y,-.Y,) o B Y B2 ItIESHLIN Sk
B WY AT
Y ~N,(XA2)

R, N=X" 0, X = (X, X X,) s T=diag(2,3,,0,2,) s B BRI REE TARREA
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Ak 2 TR T A W0 52 45 ST R B STI
2.2. lasso 53k

lasso (Least absolute shrinkage and selection operator) 2 i Tibshirant T 1996 4F4& Hi f¥[5], %7775 0] LA
R RE, IR S RE AT . 7AW LLRIIN T S8 T AR

ﬁiiﬂlﬁ?\j(xi,yi),iﬂ,---,N , o, X =(xi1,~~-,xip)T%?ﬁi)UU§%, y; A MR FEIE R B
AR WA 2 BT, BE 405 x, I,y A AR . FATE % x, AR AELL I, T A
Y /N=0, ¥ x/N=1.

4B = (ﬁlﬁp)T , lasso 1?5%(0?,,3) 5E XA

(0?,,3)=argmin i(yi—a—Zﬂqu) } Zﬁﬁij‘\jzwiht
j i

Hr, t20, 2ARSH, XTHAENL a WTHEEEa=y, NE—KiE, Riky=0, BT UEKa .
23. T XEMREYWMIRE

|7 MR G (GLMM) IR 5 & 1 T MR RN 2 M VR S Y AR i, s — 209 e 1) &k
PERG A, WHEREHLAR R, DAud IO m s R R BRI AR AR G . 55— 71, GLMM & % 2k it VR
GEAGYRE, R VEAE IEAS 2045 A0 SN o A3 GLMM [ — AN 22 i S 5005 A 0 2 TE 2543 A 1R Bt
GLMM F| F 45 0 FUSEA T, 10 AN AR T 2305 1 12725 70 A1 B e (s

7 RN TR RN A el = 70 A R

(1) FEHLZE A

1) ”Iﬁl@; Yij |bI ~exp{y9—b(9)+c(y70)}

a(¢)

2) BN b ~ N, (0,G)

() RGHM: n, = X]p+Z]b

(@) eEms: g{E[y, Ib ]} =X]A+Zb (i=1--mj=1--n)
Hor, y, RV NAES | A A RS, T X Az, 202 S HE RNV B A R . B
A b, 43 51l 2 [ 5 RO AR AL o
3. #iEUiAA

ACHHEKIE T (Randomization Analysis of the Completely Randomized Design Extended to Growth
and Response Curves) X f& SCHR . 7E— A Ik i MURE AVRE X e JBk i 22 IURE A Fe v, PR i 2 K e 2
HC ) LRHIG RTIF 7005 575 (1) 13 4456 BRZELRT 20 44 BB Rk 2E A8 3 JEAT T A PO B 8 TR B 00 . RSk
TAERAT O IRARAE S B A R S, 2 BI4E 0, 05, 1, 1.5, 2, 3, 4, 5 /NRTHCLIMEREA, IH e
WUBHERR 21, BANR AN EI R 7 8 IK[6]. LA 2 046 1 4% 5 (subject) . 2 %1 (treatment) I & BT 7] (time) «
AN 20 (4 1L S TS ML N B {2 (plasma inorganic phosphate measurement). 7% 1 25 1 #5095 A\ 5ds

4, BB
41 MREMMER
RS SIS IR A RS RS TR R A R, Eh T R 2 A TR (B s KR IR TE S 4 A 1
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FIT LI A B i SE AT IS PR SG, B an I S A it BT A QQ I InlA] 1 s

Table 1. Data of some patients

F 1 BOmAKE

Plasma Inorganic Phosphate (mg/dl)

hours after glucose challenge

subject treatment

0.0 05 1.0 15 20 3.0 4.0 5.0
1 0 43 33 3.0 2.6 22 25 34 4.4°
2 0 3.7 2.6 2.6 19 29 3.2 31 3.9
3 0 4.0 41 31 2.3 29 31 3.9 4.0
4 0 3.6 3.0 2.2 2.8 2.9 3.9 3.8 4.0
5 0 41 3.8 21 3.0 3.6 34 3.6 37
14 1 4.3 3.3 3.0 2.6 2.2 25 24 3.4a
15 1 5.0 4.9 41 37 3.7 41 4.7 49
16 1 4.6 4.4 3.9 3.9 3.7 4.2 4.8 5.0
17 1 4.3 3.9 31 31 31 31 3.6 4.0
18 1 31 31 3.3 2.6 2.6 1.9 2.3 2.7

VE: treatment A 0 RoRX AL, 1 FRIRIEHEAL.
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Figure 1. Data histogram and QQ chart of plasma inorganic phosphorus
1. mM¥RFH BN EEBIFEEFEM QQ

T W FEAS [ ZE 0008 i S T AL w0 AR ) 25 SR e A BT ANIE], = 1 0, 0.5, 1, 15, 2, 3,
4, 5 /NEFIX 8 AN [A] 0 R i B AR & (measurement) SAE HT 28 B Wi ] 2 BT [7].

ME G AT LLE R EEAE 2 AT RR R, ARAHAE RENZES, 3¢ BN EEX T E
AR AR AN R R, FERRY A R B 75 ZEANET (B ) s I e T DL B A, AT I R MR A
RS AY

Vi = By + B, -time; + f, -time] + 3, - time], + 3, - treatment + j; - treatment - time + &
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Figure 2. Mean line graph under different groups

Bl 2. FEHERA T BT E

B, X EIREORGE BN R 7 A5, BT AIC, BIC HEM, FRATIESEEANMA P 7 22 454
N AR, XEEHHEZ SR, SEAEBHNEER -8 W5, BAOTEDURERBEILEN, R
& AIC, BIC #EN, i mt [a] (time) AREA LN AR AL e, ST IRATEFE A MA N IR ) )5 22
SR ABE AL RSN ) 25 K mT DA IE ] S R, [ 5 RO A% treatment, ] A =X 2 IIK, I 1) 5 41531
MIAZ I ARFEAE Y AR I, BEE A D EREAT S A T, T E s BRI A i
ORIy 222 AT At v, DRI AT T3 B A P PR A 5 A ADUSR At TH(REMIL) VR RIRAT U5 22 73 B (K B K ALUR A
THOLEE 2)0 BRAGERAAIRAL T A AR R Bt 73 P 70, — 03 FURA [ e RO, 53— #B 20 FH R A
T ZZH8] [9]. TR K PR AR AU At i 9 :

y =3.947508 -1.313492 = time + 0.467245 * time2 — 0.041090 * time3

+0.667951* treatment — 0.114951 * time * treatment

Table 2. Restricted maximum likelihood (REML) estimation for linear mixed models

2. MR SRARIREIRAPIAREML)

Fixed effect Coefficient T-statistic P-value
REML ML REML REML
Intercept 3.947508 3.944325 22.325188 0.0000
time —-1.313492 -1.313265 -9.638033 0.0000
time2 0.467245 0.467722 7.427107 0.0000
time3 —0.041090 -0.041153 -5.080926 0.0000
treatment 0.667951 0.673348 3.056347 0.0046
time:treatment —0.114951 —0.116712 —2.478084 0.0139
4.2. lasso 733%

FI R B AE L lars 72700523 lasso AF ik, R lars(), 24 V@i [EH48 & x MIAAS & y SRR
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ENESE N

TE X B FH 2 1V B N R ST A R ) Bt b, FRATTA lasso HEATAEEY [m] )5 Je HAR B $E[10]. dn &
3 FOREHHAT lasso [BIART, [ AR B4 I N I .

AL B & 3 i R Aont REFK /2 lasso kAR EL, X B2 REUE ATy 0 1 H AR R RIOAE N1,
b5 5 lasso [H1 VA step AHXS R o

HRHE MallowsCp Giite, R Cp {HE+#E Cp (B /IR R BRI B R4, W& 3.

43 " XEMREBN RS
e B BO P R B, ST U0 M AR TR IR R AR (ML) A TH D7 2R3 AT S 5l vh (L 4 4).

;= Py + fy - timey; + B, - treatment + B;time;; - treatment + b,
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Figure 3. Lasso regression
[& 3. lasso [E]13
Table 3. The corresponding coefficient of lasso regression
%= 3. lasso [EYAXF N Z 3
Intercept time time2 time3 treatment time: treatment
Coefficient 3.87211 -1.321535 0.488999 —0.044089 0.806052 —0.163956
Table 4. Maximum likelihood estimation of generalized linear mixed effects model
F 4 T NEMERABNRR R KRG T
Value Std.Error DF t-value p-value
Intercept 3.1423740 0.16674730 229 18.845127 0.0000
time 0.0828566 0.03647356 229 2.271691 0.0240
Treatment 0.8081669 0.21411132 31 3.774517 0.0007
time:treatment —0.1645818 0.04681937 229 —3.515250 0.0005
DOI: 10.12677/sa.2020.96101 969 St 5N


https://doi.org/10.12677/sa.2020.96101

AR 45

i P E = MO AR TG, RIS R AR R R, B RIBRIT, =R TR AR
WY ZH 31 (treatment) ) 28 B K, 100 BT RS X L 3 PR E ML R 5 5 B AT SRS il o i P TR & RN A 5
lasso J7i3oRE, P Z IR R B0 i B3 HAG T Es Rt LBz

5. BN S L

BT ORBATH P S AL AT RUTIN ¥ S8 A e s SR M (R A i 8t 8 7 A e A it
AT, BATH B IR ZARIEN R TR GE 71 BT R Z 5 LN

MSE = %Zi“':l(observedi — predicted, )°

Hep, NOUREAER. SHIIME S HSHETEMFER Y 0, IRZEBK, MSE K. Wi 4450 7 =4
B (87 IR %

ME 4 FTUE N, BRORRCHEAE T8RS T RERFIE, EAR T AR R 1
BITRZ R IME, 1 H AR SRR 7 R 2 R T A PR 8 iR 22, B AR IZ 480 T
TATLRH LM S BRI G 24, KR AR A G BRI, AHEIRGFRIER . 7E520R
2R A, FRATTEEIE T il AR By e S AIE RO DS BE 4 f 88 o 1

WITRE
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Figure 4. Mean square error chart
B 4 BHHREE

6. &t

HET XA R BT, BRI E A, T AT DO I 2 VR A R R St B kAT
HTATTN . I SR AR IE A A, AT LU BT e, SR F LR IR S ST 4 BT e . e A
SO, LR TR A AR MR [ AR P B L lasso [ USRI SRR A R L A RS R B . SRR LA B
o L2 PP R TE LB R 2h A i BB R, R 2 SEGR IR . BRI 2R, Fbl, W TAEILE
e pl B 5 AR £ 02 b FR TEM LB R 2k A AR (U BT 0TS L
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