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Abstract

When discussing the unary linear regression model, we can see that the derivation and calculation
process will be much simplified after centralized data processing. Therefore, for the multiple li-
near regression model, can the data also be processed centrally or further standardized to simpli-
fy the calculation? In fact, data with a mean value of 0 and a standard deviation of 1 can be ob-
tained after centralized and standardized processing, so that errors caused by different dimen-
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sions or large numerical differences can be eliminated when performing multiple linear regres-
sion fitting.
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221 —TLERMHERE THaE
matlab 27
x_1=[143 144 145 147 148 150 153 154 155 156 157 158 159 160 161 162]";
X=[ones(16,1),x_1];
Y=[87 85 88 91 92 90 93 95 98 98 97 95 97 99 100 102]’
[b,bint,r,rint,stats]=regress(Y,X)
t=1:16;

figure(1);

y_fitting=X(t,:)*b;

plot(ty fitting,'r-'t,Y(t,:),'b-"t,abs(y_fitting-Y(t,:)),'’k-";
legend(‘ZL--4U A5 1H", W -- SE B fE, FR-- IR E(H);
text(8,50,strcat('fH % &% R=",num2str(stats(1,1))));
text(8,40,strcat('F=",num2str(stats(1,2))));
text(8,30,strcat('P=",num2str(stats(1,3),'%f")));
nhfcsl=strcat(‘4l & 77 #2208 Y1=",num2str(b(1,1)),+',num2str(b(2,1)),*x1");
text(8,20,nhfcsl);

title("Ze k(a1 H T R & 45 2RY);

xlabel (FE 7 £1');ylabel ('y");

figure(2);
ul=rint(:,1);
11=rint(:,2);
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plot(t,11,'b-'t,r,’R*'t,ul,'g-");

legend (‘-4 7= 95% & 15 X [AJ LR 415k 2248, 4Tk 72 95% B A5 IX 8] T FRY);

xlabel(FEA 5);ylabel (PR ZAE");
BATE R 1 A 2:
stats = 0.9047 132.8768  0.0000  2.5357
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Figure 1. Fitting results of linear regression equation with one variable
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Figure 2. Diagramof the sample residual
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by I DX ()i e (—42.1526,0.6526)
b X It TH:  (0.6105,0.8895) .
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22.2. —L&MHER Hrh O (BI9ME)

x_1=[143 144 145 147 148 150 153 154 155 156 157 158 159 160 161 162]";
a_l=mean(x_1"
X=[ones(16,1),x_1-a_1];
Y=[87 8588 91 92 90 93 95 98 98 97 95 97 99 100 102];
b_1=mean(Y")
Y=Y-b_1;
[b,bint,r,rint,stats]=regress(Y,X)
t=1:16;
Aok, AR
SHfEE: b, =0.0000,b, =0.7500
< EATFEN: Y =0.7500%,
X %, =153.2500,y =94.1875
IR IGH S §- =0.7500(% —X)
RfI
§ =—20.7500 + 0.7500%, )
by FI X [ fit:  (—0.8538,0.8538)

b A (&4t (0.6105,0.8895)
AL R? =0.9047 7 £/ %5 F =132.8768  p A p =0.0000 .

2.2.3. —T&MIRE MERELAE (BRI EBRURESE)

x_1=[143 144 145 147 148 150 153 154 155 156 157 158 159 160 161 162]’;
a_l=mean(x_1"

s x=std(x_1)

X=[ones(16,1),(x_1-a_1)/s X];

Y=[87 85 88 91 92 90 93 95 98 98 97 95 97 99 100 102];

b_1=mean(Y")

s_y=std(Y")

Y=(Y-b_1)/s y;

[b,bint,r rint,stats]=regress(Y,X)

t=1:16;
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SHEE: b, =0.0000,b, =0.9511

S ANy =0.9511

X, =153.2500, 7 = 94.1875,5, = 6.3193,5, = 4.9829
. v y—y 0.9511(x —X

feE g, Y - 09104 7X)

s, S,

B
§ =—20.7500 + 0.7500x, 3)

by DX fi e (-0.1714,0.1714) .
b XA T (0.7742,1.1281) -
LA R? =0.9047  J5 E46 567 F =132.8768  p fd p =0.0000 .

2.2.4. ZILRMIER THLLE
matlab #£)7
x_1=[143 144 145 147 148 150 153 154 155 156 157 158 159 160 161 162]";
X_2=unifrnd(2,4,16,1);
x_3=rand(16,1);
X=[ones(16,1),x_1,x_2,x_3*10];
Y=[87 8588 91 92 90 93 95 98 98 97 95 97 99 100 102]';
[b,bint,r rint,stats]=regress(Y,X)
t=1:16;

figure(1);

y_fitting=X(t,:)*b;

plot(ty fitting,'r-'t,Y(t,:),'b-"t,abs(y_fitting-Y(t,:)),'’k-";

legend(‘£L-- A 1E", Wi-- LR E", R -- 1R ZEH);

text(2,50,strcat('fH % &% R=",num2str(stats(1,1))));

text(2,50,strcat('F=",num2str(stats(1,2))));

text(2,50,strcat('P=",num2str(stats(1,3),'%f")));

nhfcsl=strcat(' L & 77 £ 3 Y1=",num2str(b(1,1)),'+' ,num2str(b(2,1)),*x1','+' ,num2str(b(3,1)),*x2','+',
numz2str(b(4,1)),*x3";

text(2,50,nhfcsl);

title(‘Ze k(a1 H T R A& 45 2RY);

xlabel (FEAS 151 ylabel ('y");

figure(2);

ul=rint(:,1);

11=rint(:,2);

plot(t,11,'b-"t,r,’R*"t,ul,'g-");

legend('#--5% 22 95% EL15 X [A] 1) L PR, 'LL--Fk ZE A, G-k 75 95% B A7 X 5] N FR");

xlabel(‘FEAS £5");ylabel (5% Z1H");
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Figure 3. Fitting results of multiple linear regression equations
E 3. ZrkERAGFEMEER

SEIR

SR b, =—23.2385,b, =0.7629,b, = 0.0390, b, = 0.0781

- § = —23.3285+0.7629x, +0.0390x, +0.0781,

by I i TH:  (—48.7709,2.1139) .
b I X Ihit:  (0.6014,0.9244) .
b, X[ hi7t:  (-1.4414,1.5195) .
b, (XA hi7t:  (-0.2778,0.4340) -
P B BE (I RSP 75 FRLE B8 22 7 7 R BB R® = 0.9069 , o [ A (EL A LI B (b 5 FE AT, ik
BT 1, VL] BT LI EL P4 5 T R
FAECOT ZRKE) F=38.9804, ZRABHMRAERL, (B, Ui EIETREEEE.
pfi p=0.000002 , HAt/NT 0.05 5 0.01 i i B REGEL K5
Giif: F Pk ZEM AR BT IRASChRAZ A I HORE AR 2, SREEEEX A, [BREAR IR
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o WHUE b, MEIRERT 1, J7 2 s s Bk, p EH R RE0EN 1% . B EREE RN
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225 HEMER PO (RIE)
x_1=[143 144 145 147 148 150 153 154 155 156 157 158 159 160 161 162];

x_2=unifrnd(2,4,16,

X_3=rand(16,1)*10;
a_l=mean(x_1"
a_2=mean(x_2"

1);

(4)
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a_3=mean(x_3")
X=[ones(16,1),x_1-a_1,x_2-a_2,x_3-a_3];
Y=[87 8588 91 92 90 93 95 98 98 97 95 97 99 100 102]";
b_1=mean(Y")
Y=Y-b_1;
[b,bint,r rint,stats]=regress(Y,X)
t=1:16;
FKAiHh, nIf3H).
SRt b, =0.0000,b, =0.7629,b, = 0.0390,b, = 0.0781
<. § = 0.7629%, +0.0390%, +0.0781x,

X, =153.2500, X, = 3.2189, X, = 6.0626, y = 94.1875
REEHE: §-7=0.7629(x — X )+0.0390(x, — X, ) +0.0781(x, — ;)
Bp
§ = —23.3260 +0.7629x, +0.0390x, +0.0781x, (5)

by FIX A ftiit: (—0.9257,0.9257)

b XAl TH:  (0.6014,0.9244) .

b, I I TH:  (-1.4414,1.5195) .

b, FIX A fliit: (-0.2778,0.4340)

PARE R? =0.9069 , 7 ZEM L F =38.9804 , p {E p =0.0000 .

2.2.6. ZILEMER HIRELLE(BHEBRUFEE)
X_1=[143 144 145 147 148 150 153 154 155 156 157 158 159 160 161 162]’;
X_2=unifrnd(2,4,16,1);
X_3=rand(16,1)*10;
a_l=mean(x_1)
a_2=mean(x_2"
a_3=mean(x_3"
s_1=std(x_1)
s_2=std(x_2)
s_3=std(x_3)
X=[ones(16,1),(x_1-a_1)/s_1,(x_2-a_2)/s_2,(x_3-a_3)/s_3];
Y=[87 8588 91 92 90 93 95 98 98 97 95 97 99 100 102]}
b_1=mean(Y")
s_y=std(YY)
Y=(Y-b_1)/s y;
[b,bint,r rint,stats]=regress(Y,X)
t=1:16;
SR b, =0.0000,b, =0.9827,b, = —0.1857,b, = 0.0260
- § =4.7335x, —0.1463x; +0.1246X;

il
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R %, =153.2500,, = 2.8550, % = 5.1213, 7 = 94.1875
s, =6.3193,s, = 0.4895,5, = 3.6571,5, = 4.9829
§-y _07629(x~%) 0.0390(x,-%,) 0.0781(x,-%)

s, s, S, S,

ARTE] i A

A
§ =0.3140 +0.6016x, +0.3970x, +0.1064X, (6)

by I DX 1)t (-0.1580,0.1580) .

b I IX Bl it (0.8137,1.1517)

b, FIX A fliit: (-0.4060,0.0345)

by IO DX (8] fi . (-0.1916,0.2435) .

AL R? =0.9327 7 £ %5 F =55.3995  p {& p =0.0000 .
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